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The 65-ton weldment above is the crown for a large press. Thi 
piece, and the parts and assemblies illustrated at the left, are 
typical of thousands of Steel-Weld Fabricated units produced and 
machined by Mahon for manufacturers of processing machinery, 
machine tools, and other types of heavy mechanical equipmen! 
Are YOU making full use of welded steel components in you 
products? In the design of almost any type of heavy machinery 
there are pieces und sub-assemblies that can be produced mor 
economically in welded steel—and with the additional advantages 
of less weight, greater rigidity and predictability. When you cor- 
sider weldments, think of Mahon . . . because, you will find the 
Mahon organization a unique source of supply for welded stet! 
in any form ... a source with complete facilities for desig 
engineering, fabricating, machining and assembling . . . a sourtt 
where design skill and advanced fabricating techniques are sv? 
plemented by craftsmanship which assures you a finer appearing 
product embodying every advantage of Steel-Weld Fabrication. 
See Sweet's Product Design File for information, or, bette’ 
still, have a Mahon sales-engineer call at your convenience. 


THE R. C. MAHON COMPANY «© Detroit 34, Michigo 


Sales-Engineering Offices in Detroit, New York and Chicago 





Engineers and Fabricators of Steel in Any Form for Any Purpose 
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For more information, turn to Reader Service Card, Circle No. 379 
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Materials & Methods is 
indexed regularly in the 
Engineering Index and the 
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Costs and rejections fall substantially, thanks to this 
new degassing and annealing furnace with its Inconel nickel- 
chromium alloy retort. Using no gas atmosphere, the unit 





removes danger of explosions, yet its degassing capacity 
speeds output. Installed in plant of Raytheon Mfg. Co. De- 
veloped by High Vacuum Equipment Corp., Hingham, Mass. 


Inconel retort gives safe service 
in high-vacuum heat treatment 


HERE’S ONE OF THE FIRST large-scale 
vacuum heat-treating installations in 
the electronic field. This unit degasses 
steel rings for use in special-purpose 
power tubes. 

It develops such high temperature 
and vacuum together that the steel 
readily releases impurities. Particu- 
larly gases which can spell failure if 
emitted during tube operation. 


INCONEL the answer 


Holding a vacuum of 5x10 mm Hg 
for 6 to 8 hours at 1850° F calls for a 
vessel combining great strength and 
heat resistance. Operators seal the 
work in a retort fabricated entirely of 
Inconel* nickel-chromium alloy. 


This alloy resists damage by oxi- 
dation and carburization. It combats 
hydrogen embrittlement, scaling and 
other corrosive effects. Structurally 
and mechanically, Inconel nickel- 
chromium alloy is stable. It provides 
high load-carrying capacity and creep 
strength. In addition, it withstands 
thermal shock without spalling. 


Readily fabricated 


Measuring 48” in length with an in- 
side diameter of 36”, and made of 


Inconel 


plate °Q” thick, this retort shows how 
well Inconel nickel-chromium alloy re- 
sponds to fabrication. Y ou can form, ma- 
chine and weld Inconel. And it’s avail- 
able in all commercial wrought forms. 

Write for the useful. free book- 
let, ““Keep Operating Costs Down as 
Temperatures Go Up.” Inconel may 
save you money, so write for your 
copy now. 


*Registered trademark 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 


NCO, Nickel Alloys 


TRADE mate 


... for long life at high temperature 
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Materials Outlook 


COPPER PLATED STAINLESS STEEL WIRE is now in commercial production. 
A single strand machine electrolytically plates copper on stainless 
: steel wire of 3/16— to 5/8-in. dia. Plate thickness normally varies 
. from 0.1to 0.2 mil. Wire is used for applications requiring high 
temperature corrosion resistance. 


| OVER 375 EPOXIDES, starting materials for making epoxy resins, 
wn have been produced from high purity peracetic acid. The reactivity 
4j of the pure acid gives it a broad potential for use in adhesives, 
plastics and coatings. 


TITANIUM NEWS: 1) A Canadian company is producing titanium and 
titanium alloy powder from pigment grade titanium dioxide. Powder 
is —20+-200 mesh and can be readily pressed into pellets. The 
process is particularly adapted to alloy production since powders 
can be mixed in desired proportions before reduction. When 
produced in quantity, powder might sell for $2.50 per lb. 2) Because 
commercal titanium yield strengths range from 70,000 to 120,000 
psi, predicting springback in forming continues to be one of the 
biggest problems in titanium fabrication. One solution recently : 
suggested for this problem is to divide titanium batches ints 
5000 psi brackets. Tools can then be designed within the 7 





limitations of each strength bracket. 3) A new titanium plant 
with 7500 ton per yr capacity is scheduled to go into production 
this month. Sodium reduction process will be used, and sponge | 
will run to 40% of —20 mesh with a density of 55 1b per cu ft. 


POLYETHYLENE CONTAINERS will be used to handle radioactive materials. 
The containers made of seamless cast polyethylene tubing can be 
decontaminated after use to 99% cleanliness in one cleaning 
i operation. 


LIGHT GAGE STEEL PRODUCTS accounted for 69% of the record 85 million 
WwW tons of finished steel shipped during 1955. Sheet and strip made 
e- up 55% of these light gage products, cold rolled sheets 26%. 
a- Records were also set in shipments of galvanized sheets, hot rolled 
Sheets and electrolytic tin plate. 


ALUMINUM'S RESISTANCE TO WATER CORROSION is greatly increased by a 
‘ small addition of nickel. An 1100 aluminum containing approxi- 
r mately 1% nickel showed penetration rates in static distilled 
water of 1, 1.5, 3 and 9 mils per year at 480, 550, 595 and 660 F 
respectively. 


ZIRCONIUM ALLOYS can now be produced to meet exacting specifications. 
The difficulty of adding and distributing alloys during the 
melting cycle was solved by compressing the alloys, such as tin, 
nickel or chromium, into pills and feeding them into the are furnace 
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to improve distribution of the alloys. 


NATURAL RUBBER DEVELOPMENTS in Europe: 1) Heveaplus, a combination 
of Hevea rubber and polymers or resins, is said to be non-= 
breakable and capable of being fabricated into rigid tubing. Hard 
rubbers in the Heveaplus range can be white, brightly colored or 
transparent. 2) Rubber hydrochloride, obtained by adding hydro- 
chloric acid to natural rubber, can be stretched into a plastic=-type 
rubber thread which may be useful in seat covers and special fabrics. 
5) Use of natural rubber in extremely cold climates appears more 
feasible now that it has been found that thiol acids will inhibit the 
crystallization of natural rubber at low temperatures. Less than 
1% of thiols slows down the crystallization process 100 times. 
4) A reinforced rubber that requires no carbon black can be 
made from equal parts of cyclized rubber and natural rubber. 
Products of low density with high modulus and hardness can be 
produced from the material. 





METALS NOW IN DOMESTIC SHORT SUPPLY may become increasingly less 
critical because of a new refining method. Complex ores which 
cannot be beneficiated by conventional means are bombarded with 
an electron stream, generating temperatures up to 18,000 F and 
vaporizing the metals in the ore. The vapors are collected, and 
the metals can then be separated by ordinary chemical methods. Such 
vitals metals as uranium, beryllium, lithium and manganese 

can be obtained by this method. 


PAINTS, PLASTICS AND WATER RESISTANT CELLOPHANE are among the products 
that can be manufactured from itaconic acid—<derived esters 
recently made available to industry. Two such esters, diallyl 

and monoallyl itaconate, have been used experimentally as 

plasticizers in the preparation of plastisols. 


















SILVER CONTACT SURFACES on aluminum, achieved by a new process, may 
solve the problem of connecting aluminum electrical conductors 
to copper alloy materials. After careful cleaning of aluminum 

- Surface, silver coatings are applied by controlled deposition 
of special oxides, replacement of oxides with an intermediate 
deposition of zinc, and displacement of the zinc by silver. 

Currently used on aluminum bus bars, the silver surface has 

eliminated bridging of oxides or other surface impurities that 

frequently occurs during electroplating. 


AN IRRADIATED POLYETHYLENE INSULATION can withstand temperatures 
of 300 F, compared to 200 F for the conventional product and 
250 F for Ziegler process and previous irradiated polyethylene. 

Now in commercial production, the insulation is made by extruding 
polyethylene on wire and exposing it to beta rays. 
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Dirty Trick : 
Certain combinations of mer- 
vy gine and cadmium cause vi- 
uses to shed their tails. Without 
a tail the average virus loses the 
ability to attach itself to a host 
and can neither kill the host nor 


reproduce. 


¥ 
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Man Takes Over 

Usage of tree-grown rubber in 
the U. S. during 1956 is expected 
to decline to about 555,000 tons, 
or 80,000 tons under last year’s 
figure. Big reason is the increas- 
ing production and acceptance by 
industry of man-made rubber. 


Now See Here 

New techniques in microscopy 
can be adapted to chemically ana- 
lyze particles of matter as small 
as 0.000000000001 gm. Technique 
is an outgrowth of instrumenta- 
tion work on intercontinental mis- 
siles, 


Pipe Down 

Steel pipelines have become one 
of the country’s major transporta- 
tion systems. The buried network 
of steel pipe now totals about 380,- 
000 miles in length. Approxi- 
mately 17,000 miles of new pipe- 
line will be added this year. 


Redhanded 

Neoprene industrial gloves are 
now being colored red. Safety 
men believe that the colored 
gloves’ greater visibility can be a 
factor in preventing accidents. 


Leaves of Metal 

Palladium can be beaten into 
a leaf less than 0.000005 in. thick. 
The leaf is used to decorate books 
and leather where a white non- 
tarnishing finish is desired. 


Nylon for Drawers 

Nylon cabinet hardware plated 
by the vacuum metallizing proc- 
€ss combines high strength with 
attractive design. Finish can be 
chromium, brass or copper. 
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PERMANENT METALLIC 
......COLlOrs FOR 
WORKING PARTS OR TRIN 















Color helps sell, and modern 
metallurgy makes a wide variety of 


colored casting metals and metallic 












































finishes available at moderate cost. 
Non-ferrous ingot metals, with 

excellent physical properties, come 

in a variety of natural colors. 

Pinks, yellows, bronzes, gold and 

silver tones are available in 

Federated copper alloys. Many 

aluminum alloys, in addition to 

their natural silver finish, can be 

. red, 


yellow, blue or off-tone designers’ 


anodized in any color.. 


hues. Luster can be varied from 
bright to satin finish. 
Less attractive metals are 
brilliantly finished and protected 
by plating in copper, chrome, 
silver, and other non-ferrous metals. 
Federated works with many kinds 


and forms of non-ferrous metals, 


including ingot metals and plating 
materials. The broad experience 
of our metallurgists best suits them 
to help you choose the metal with 
the best combination of color and 
physical properties for your design. 


adtctdaled 








Fededdlide 


DIVISION OF AMERICAN SMELTING AND E INING COMPANY 
120 BROADWAY, NEW YORK 5, NEW YORK 
In Canada: Federated Metals Canada, Ltd., Toronto and Montreal 


Aluminum, Anodes, Babbitts, Brass, Bronze, Die Casting Metals, | 
Lead & Lead Products, Magnesium, Solders, Type Metals, Zinc Dust | 
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“RCI takes own medicine*...and likes it!” 





*Entire exterior and interior and all structural members 
of this Strick insulated trailer van are made of Reichhold’s own 
POLYLITE polyester resin reinforced with fibrous glass 


PLASTIC TRAILERS... 
prescription for greater payloads! 


e The PoLyLiteE plastic trailer you see her 
weighs 2000 pounds less than a comparable van 
made of aluminum...and 3500 pounds less than 
one of steel. In terms of payload, that ain’t hay! 
It permits vans with up to 15% more cube, too, 


For added durability and easy cleaning the 
interior of the van is also fabricated with tough 
POLYLITE resin. (Three inches of fibrous glass 
insulation separate the plastic exterior from the 
POLYLITE interior.) Attractive, permanent color 
was incorporated in the reinforced plastic sides 
and top of the 32-foot van at the time of fabrica- 
tion. 


At RCI we’ve had three of these trailers buil 
for us by Strick Co., Philadelphia, a pioneer 
this application of PoLYLITE. 


In small parts or something as big as thi 
trailer, PoLYLITE construction can offer you a¢ 
vantages, too. Do you want lightweight strength! 
Durability? Easy maintenance? Write to Rf 
about PoLyLiTeE for your products. And ask fo 
Booklet A. 


REICHHOLI 


Synthetic Resins * Chemical Colors « Industrial Adhesives « Plasticizers 
Phenol * Formaldehyde « Glycerine * Phthalic Anhydride * Maleic Anhydride 
Sodium Sulfite * Pentaerythritol * Pentachlorophenol « Sulfuric Acid 


REICHHOLD CHEMICALS, INC. 
RCi BUILDING, WHITE PLAINS, N. Y- 





For more information, turn to Reader Service Card, Circle No. 473 
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introducing... 


— Upon certain occasions, it be- 
comes the duty of the publisher to 
speak directly to you, the readers 
of this magazine. This, I believe, 
is such an occasion, for it is my 
pleasure at this time to introduce 
your new editor, Henry R. Clau- 
ser, who officially assumed this 
post on Feb 1. 

Formerly managing editor, 
Mr. Clauser has been with MATE- 
RIALS & METHODS more than 11 
years. An engineering graduate 
of the University of Michigan, he 
first came to the staff from Amer- 
ican Car & Foundry Co. in 1941. 
He soon left to join the US. 
Army, where much of his effort 
was devoted to the development 
and testing of armor plate. He 
returned to the staff in 1946 and 
served as an associate editor un- 
til 1950, when he became manag- 
ing editor. 

In recent years, Mr. Clauser’s 
work has manifested itself par- 
ticularly in what we believe to be 
the improved appearance and 
readability of the magazine. Rec- 
ognizing that the ever growing 
volume of communication in in- 
dustry puts a premium on reading 
time, we have, under his leader- 





M & M’s New Editor 


ship, attempted to develop a for- 
mat which will help you locate 
quickly, without wasted time and 
effort, the information you need 
in your own work. Our efforts 
in this direction are continuing. 

Mr. Clauser has participated 
in the work of many technical 
societies. He is an active member 
of two committees of the Ameri- 
can Society for Testing Materi- 
als: Committee E 7 on Nonde- 
structive Testing and Committee 
B 9 on Metal Powders and Metal 
Powder Products. He serves on 
two committees of the Society of 
the Plastics Industry, including 
the Engineering and Technical 
Committee. A member of the 
American Society for Metals, he 
has served on several committees 
of the New York chapter. He has 
been very active in the American 
Welding Society, serving as chair- 
man of the New York chapter, as 
chairman of the national Publicity 
Committee, and in many other 
capacities. He has been an active 
member of the Society for Non- 
destructive Testing. He is one of 
four editors who drafted the tech- 
nical program for the Design En- 
gineering Conference being held 


Henry R. Clauser 


this month in conjunction with 
the Design Engineering Show. 

Mr. Clauser has had consid- 
erable experience in radiography, 
both at ACF and as an Ordnance 
officer at Aberdeen’ Proving 
Ground during World War II. 
Several years ago, his experience 
culminated in a text, “Practical 
Radiography for Industry,” which 
is generally regarded as the stan- 
dard work in the field. 

When a new editor takes over 
a publication, changes are bound 
to occur. Mr. Clauser and his staff 
are already planning several inno- 
vations that will make MATERIALS 
& METHODS still more useful to 
you. However, although our for- 
mat, even our content, may change 
to some degree as the years pass, 
our single goal remains what it 
has been for many years now: 4 
magazine to help engineers and 
designers select the most advan- 
tageous materials, forms and fin- 
ishes for both consumer and in- 
dustrial products. 


Vien 


Publisher 
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Electrochemical—Capacitors * 


Metallurgical—Contacts « 
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OMPLEX SHAPES of high density Mallory 
(; 1000 Metal, for use in counterbalances, 
counterweights and similar mass components 
can often be manufactured without any rough 
or finish machining. 


The exclusive Mallory contour pressing tech- 
nique* permits forming, in a single, economical 
operation, a wide range of complex shapes 
from Mallory 1000 Metal. Dimensions and 
surface finish are held to close tolerances that 
are ample for many types of products, with 
no subsequent machining being required. 
Even for extremely close tolerance parts, 


*Patent applied for 


{n Canada, made and sold by Johnson Matthey and Mallory, Ltd. 
110 Industry Street, Toronto 15, Ontario 






Serving Industry with These Products: 


Electromechanical—Resistors * Switches * Tuning Devices * Vibrators 


Special Metals « 








Rectifiers * Mercury Batteries 
Welding Materials 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 
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Mallory 1000 Metal counter- 
weight, for an aircraft control 
mechanism, is produced by con- 
tour pressing at one-third the cost 


of machining from a solid blank. 


contour pressing sharply reduces the amount 
and the cost of final grinding or cutting. 


The unique combination of strength, density 
and uniformity offered by Mallory 1000 
makes it industry’s top choice for weight 
elements in aircraft controls, gyroscope rotors 
and similar devices. Strict quality control 
during manufacturing assures rigid adherence 
to specifications, in each piece and through- 
out every lot. 


Write to Mallory today for information on 
our contour pressing facilities, and for tech- 
nical data on Mallory 1000. 
















For more information, turn to Reader Service Card, Circle No. 599 
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Mallory Contour Pressing Cuts Costs 
of High Density Metal Components 
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This month 
>Die Castings Survey 
»>ASTM Standards 
>T'elephone Poles 


>Aluminum Price 











Forming machine Pilot model of forming machine emits a 37-in.-wide sheet made from a mixture of fibrous materials. 


Usable Sheet Products 
Formed from Waste Materials 


{ 












® An invention called a “forming 
machine” can manufacture a 
monolithic sheet from any mate- 
rial that will flow with water. The 
machine’s versatility in process- 
ing a wide variety of materials 
is claimed to open up unlimited 
possibilities for the utilization of 
waste material. 

Engineers of the Forming Ma- 
chine Co. of America, Inc., in 
Bound Brook, N. J., have found 
that a very satisfactory product 
can be obtained by using various 
fibers combined with phenolics, 
vinyls or any resins that are not 


soluble in water and can be held 
in suspension with the fibers. The 
sheets come off the machine at 50 
to 80% solids, and after drying 
they can be pressed or laminated. 
Sheets can also be coated with 
colored resins or aluminum pow- 
der before final drying. 
Potential uses 

Experiments have also been 
conducted using phenolic resins 
combined with paper mill effluents 
or sludge. Other fibers such as 
bagasse, cork, leather findings, 
balsa wood and kapoc have been 
used in various combinations. All 










Continuous sheet After drying, 
sheet formed on machine is collected 
on rolls. Sheet can be coated with 
colored resins before final drying. 
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of these mixtures were used with 
vinyl and polyethylene resins, and 
work with emulsions of polyester 
resins is now in progress. 
Developers of the machine fore- 
see its greatest use in the plastics 


industry. The machine shows 
promise for: 
1. Forming sheets of glass or 


other reinforcing fibers alone or 
in combination with filler fibers 
such as kraft. These sheets would 
be used in reinforced plastics ap- 
plications such as pipe, automo- 
tive and marine bodies, and struc- 
tural members. 


2. Forming sheets of fibers 
loaded with one of several resins 
such as phenolic, polyester or 
melamine. 


3. Forming sheets of cellulosic 
fiber loaded with phenolic resin 
that would be used to make a 
decorative laminate. A cheaper 
board could also be made by low- 
ering resin content by using lower 
cost resins or by introducing 
waste fibers. 


4. Forming sheets loaded with 
vinyl resin for use as fiber tile. 

5. Forming sheets loaded with 
latex for use in gasketing. 
How machine works 

The forming machine reverses 
the usual methods of sheet forma- 
tion in that compressed air rather 
than a vacuum is used for both 
forming and water removal. The 
material to be formed is pumped 
into the forming chamber, and 
compressed air forces the fluid 
mass against the wire mesh on 
the forming cylinder. A homo- 
geneous mat or sheet of material 
emerges at varying speeds de- 
pending upon the feed material 
used and the thickness required. 

Preliminary work on the ma- 
chine was done on a pilot model 
at Bound Brook. A larger ma- 
chine which produces a 37-in.- 
wide sheet was built by Noble & 
Wood Machine Co. at Hoosick 
Falls, N. Y., for testing on a pro- 
duction basis. This company is 


now building the first machines 
for commercial production. 








Licenses granted 

A number of licenses have beg, 
granted to companies int ‘ested 
in adapting the machine to the; 





products. One license has hee, 
issued to American Brake Shoe 
Co. which plans to test the ma 


chine’s application in the many 
facture of friction materials. A, 
other concern, Trimount Plastics 
Inc., of Arlington, Mass., plans ¢, 
use the forming machine to pro. 
duce a stain- and scratch-resis. 
tant laminate. 

Foreign companies are also ip. 
trigued by the possibilities of th, 
forming machine. The first for. 
eign license has been granted t 
Francis Shaw & Co., of England. 
for making plastics laminates jp 
Canada and Britain. Negotiations 
are also in progress with concerns 
in countries where conventional 
manufacturing materials are non- 
existent or in short supply. These 
firms believe that the forming 
machine may be the answer to 
their materials problem. 





Sub-Miniature Transistor 


















































Philco’s tiny new transistor is 
believed to be the smallest yet devel-. 
oped. It can be used in guided mis- 
siles and computers where miniatur- 
ization is vital. 
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Tagged for Rugged Service 


@ Slated for electronic systems 
where miniaturization and rugged 
service life are important factors, 
a “sub-miniature” transistor is 
going into production at Philco 
Corp. The new transistor, named 
the M-1, is so small that more 
than 20 can be placed on a dime. 

As in most junction transistors, 
the basic operating portion of the 
M-1 consists of a wafer of ger- 
manium. In this case, however, 
the wafer is about the size of a 
pinhead and leads are soldered to 
a dot of indium on each face of 
the wafer. In spite of its tiny 
size, the transistor is covered by 
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a metal can which is hermetically 
sealed by welding to protect the 
device from moisture. 

Philco engineers state that the 
M-1 transistor possesses unusual 
strength by virtue of its size. 
Excess mass —a weakening fac- 
tor —has been eliminated. The 
device can withstand an accelera- 
tion rate of 20,000 “G’s” (20,000 
times the force of gravity) with- 
out change in characteristics. It 
also has the transistor’s inherent 
qualities of long life, ruggedness, 
light weight and low power con- 
sumption. The M-1 will operate 
on as little as 0.0001 watt. 
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Die Casting Sales 
Hit New Peaks in 1955 


END USE DISTRIBUTION OF DIE CASTINGS IN 1955 











Zinc Aluminum Magnesium 
% of Estimated | %of Estimated | %of Estimated 
Industry Groups Total Tons Total Tons Total Tons 
Agricultural Equipment; Mining and 

Construction Machinery l 3000 2 3125 <l 3 
Automotive (except military) 59 163,500 43 58,500 37 975 
Other Transportation (except military) l 2500 2 2000 <l 15 
Industrial Machines and Tools; 

Commercial Equipment ] 18,500 15 20,000 34 900 
Electronics 2 4500 l 1125 <l 6 
Office and Business Machines and 

Equipment 2 5750 5 6250 6 160 
Builders Hardware; Plumbing and 

Heating 5 13,000 3 3650 <l 12 
Photographic Equipment; Optical, 

Recording, Scientific and 

Measuring Devices 2 5500 5 7250 2 42 
Timing Devices and Clocks l 2750 l 1500 <l 3 
Home Appliances 18 51,000 18 25,250 8 197 
Toys; Jewelry; Persona! and 

Sporting Goods l 3250 2 2850 <l 12 
National Defense l 1750 3 3500 ll 275 

Total * 100 275,000 100 135,000 100 2600 











* Totals represent all job shop sales. Captive use not included. 






@ Sales of die castings produced 
by job shops in 1955 reached $458 
million, an increase of 40% over 
the previous high year of 1953. 
According to David Laine, Secre- 
tary of the American Die Casting 
Institute, this growth is evidence 
of the acceptance of die castings 
as the most economic method of 
producing custom engineered non- 
ferrous metal parts. 


Breaking down last year’s sales 
figure, zinc die casting sales ac- 
counted for $232 million; alumi- 
num, $214 million; magnesium, 
$6.5 million; and brass, $5 mil- 
lion. No sales figure is available 
for die castings produced in cap- 
tive shops owned by end-product 
manufacturers. 


Industry trends 


Excluding shipments for na- 
tional defense, zinc die casting’s 
use shows gains in eight of the 
eleven customer industry groups. 
Aluminum has an even better 
record with a drop in use indi- 
cated in only one of the eleven 
groups; and this. surprisingly 
enough was in the electronics in- 
dustry. 


Zinc die casting’s use, in addi- 
tion to automotive and appliance 
gains of 92,500 tons, showed a net 
gain of some 450,000 tons in 
other uses. Aluminum die cast- 
ings gained 355,000 tons in auto- 
motive and appliance uses and 
over 100,000 tons in other uses. 


Job shop die casting shipments 
represented about 67% of the 
zinc and 77% of the aluminum 
sold for die casting purposes. The 
balance represents captive output. 
With few exceptions, the larger 
captive producers are also very 
substantial purchasers of die cast- 
ings. The trend here is for in- 
creasing both production and pur- 
chases, so a relatively stable ratio 
will very likely be maintained. 


Metal consumption 

Total die casting use of alumi- 
num reached 292,500 tons, over 
9% of the total aluminum supply. 
Of this quantity, 176,000 tons 
represent production of aluminum 
die castings, and 165,000 tons the 


(Continued on p 278) 
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DOES 
THIS 
RUBBER PART 
BELONG IN 
YOUR PRODUCT? 








The most important factor about any rub- 
ber part is its ability to do the job for 
which it is intended. Most parts are spe- 
cifically engineered for the application . 
and consideration is given to elasticity, 
temperatures to be encountered as well as 
resistance to petroleum derivatives, chem- 
icals and abrasion. 


STALWART ENGINEERS have the experi- 
ence and facilities to compound special 
rubber stocks to meet even the most unusual 
requirements .. . and from more than 500 
different compounds already at their dis- 
posal, they can mold, extrude, die-cut, 
lathe-cut or mandrel-build shapes to meet 
any specifications. 

SPECIFY STALWART RUBBER PARTS FOR 
THAT ONE ESSENTIAL QUALITY . . . THE 
ABILITY TO DO A JOB... BESTI 








Write today for 
catalog 56-SR-3 


yA 
» 


TALWART 


RUBBER COMPANY 


6905-SR 165 Northfield Road * Bedford, Ohio 








For more information, turn to Reader Service Card, Circle No. 418 
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Corrosion manual 


To the Editor: 

We have found Manual No. 121 of considerable 
interest . . . and would be grateful if you could 
forward us four reprints of this Manual. 

RUSSELL R. MAULE, Manager : 

Quality Castings Pty. Ltd. 

Waterloo, Australia : 

Reprints have been sent. 


M&M manuals 


To the Editor: 


We would like to take this opportunity to in- 
form you that your manuals have been of great as- 
sistance to us in our engineering work. As manv- 
facturers of extrusion and forging presses, and 
rolling mills for the steel and aluminum industries, 
we were particularly impressed with your treatments 
of extruded shapes and wrought aluminum alloys in 
Manuals 61 and 123. You can be assured we are 
awaiting with interest the continuation of your 
Manual series. 





STANLEY SPIEGELMAN 
Loewy-Hydropress Div. 
Baldwin-Lima-Hamilton Corp. 
New York, N. Y. 
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Uncommon composition 


To the Editor: 


Could you send me information on suppliers of 
asbestos filled vinyl which can be compression 
molded at a temperature of 300 F or less. We would 
want to use this material in sheet form approximate- 
ly 14 x 24 in. and 0.08 in. thick. 


CALVIN C. SEAQUIST 
J. W. Clement Co. 
Buffalo, N. Y. 


We do not know of any suppliers of asbestos filled 
vinyl, Can any of our readers help out? 
















It’s only 90% 


To the Editor: 


I am puzzled by the omission of No. 16 (spin- 
nings) from the last column (opposite tin alloys) 
on page 136 of the Fabricated Metal Parts manual. 
It says on page 130 that pewter is one of the metals 
“most commonly converted into spun shapes,” and 
if pewter is not a tin alloy, I wonder what is? 


LYNN W. MEEKINS, Director 


The Malayan Tin Bureau 
Washington, D. C. 


Touché! Spinnings most certainly should have been 
listed as one of the forms in which tin alloys, par- 
ticularly pewter, are commonly available. 
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REPORT 


Contours, clever design 
and weight saving... 
attract light industry 




















The photographic industry, long a user of aluminum 
die-castings, is daily finding more ingenious ways of 
using this cost-and- weight saving ~ ss. Look at this 
Keystone 8 mm Capri movie camera. (1) A cast groove 
in the cover provides a positive light seal—almost im- 


~ ha Parmer 


possible to achieve economically by other gerrcage 
2) the mechanism plate features a cast film guide, 

vernor housing and cored holes which all simplify ae 
speed assembly; (3) much machining is elimins ited by 
cored holes and part has buffed finish for customer 


chrome plating, and (4) exceptionally smooth finish 





on case plus streamlined appearance and detail were 
possible only with die-castings. 


Clever engineering and major use of die-castings 
enable Keystone to produce a quality, precision 
camera at a price designed to attract volume sales. 


cum Write on your letterhead 
(7 for a copy of ‘‘Die-Castings...Unlimited.” 
Address: Precision Castings Co., 
Walnut St., Fayetteville, N. Y. 





Lawn Spray Nozzle Three core pulls, a 2 impression die, and a produc- __ two cores, facing hose connection, drilling one pin or 
tion of elote, to 300,000 zinc units per season. That’s shaft hole, and tapping hose thread and plunger | 
the story of this complicated little die-casting. cylinder end. All operations done by Precision. An 
Machining included punch press parting line, facing example of perfect integration. 
nozzle end and seat, reaming core flash at junction of 


FAYETTEVILLE, N. Y.—SYRACUSE, N. Y.— CORTLAND, N. Y.—NEW YORK, N. Y. 
CHICAGO, ILL.— CLEVELAND, OHIO—KALAMAZOO, MICH. 


For more information, turn to Reader Service Card, Circle No. 626 
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We ,reudly Present 


THE NEWEST NAME 
IN SYNTHETIC RUBBER 





(FIRESTONE RUBBER - SYNTHETIC) 


Mlle Only Ey 
Firestone 





a al-me Aco) a leit-mm mt-tgel-t-h! 
Rubber Producer 


A new era is here—and with it comes a new name for a greatly 
improved rubber! More than just a new name, FR-S is Firestone’s new 
HIGH STANDARD of synthetic rubber . .. already tested and proved 
. . . and now in large scale use in Firestone’s own manufacturing 
operations. 





During the past year, every phase of Firestone’s synthetic rubber 
manufacturing has been modernized. Raw materials must meet new, 
HIGHER STANDARDS. New, improved techniques; new measuring 
devices, and scientific methods of control have been added as plant 
capacity has been expanded. 


FR-S is available in latex or dry rubber... in drums or tank car... 
bales or carload quantities. A Firestone Technical man will be glad 
to give you further information on FR-S and its applications. Phone 
or write Firestone, Synthetic Rubber and Latex Division, Akron, Ohio. 





For more information, turn to Reader Service Card, Circle No. 596 
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May 14-17, 1956 





. 


The First Annual 


[Design Engineering Show 





The Show 


= A comprehensive array of the 
Hlatest developments in metals, 
= nonmetallic materials, finishes and 
fasteners will be featured at the 
Snew Design Engineering Show. 
Intended for all engineers and 
designers responsible for product, 
component and machinery design 
Sin all manufacturing industries, 
the show will make its initial ap- 
pearance at Convention Hall, 
} Philadelphia, May 14-17. 

} Technical specialists from al- 


Pons 





The Conference 


Concurrent with the Design 
Show, a conference to study in- 
dustry’s problems in design engi- 
neering will be held at the ball- 
room of Convention Hall under 
the sponsorship of the Machine 
Design Division of the American 
Society of Mechanical Engineers. 
Conference sessions will be de- 
voted to such varied topics as: 
cost reduction in product design, 
Procurement and training of en- 


....and Design Engineering Conference 


most 200 companies will be on 
hand to give expert advice to 
visiting engineers. About half 
the exhibits will display new and 
existing engineering materials; 
the remainder will display me- 
chanical and electrical compo- 
nents used in engineering design. 

Visitors will be especially wel- 
come at the MATERIAL & METHODS 
booth (No. 303) where actual ma- 
terials, parts and finishes covered 
in recent articles will be shown. 


gineers, engineering materials, 
and legal rights to inventions 
(see complete program on p 21). 

The need for a conference of 
this type has been clearly stated 
by Robert M. Conklin, chief of 
the mechanical engineering divi- 
sion of Battelle Memorial Insti- 
tute and chairman of the ASME 
Machine Design Division. “There 
is an urgent need for a national 
conference to consider current 


How to Register 


Registration for the show is 
free and can be made at any 
time during exhibiting hours— 
12:30 to 5:30 p.m., May 14-17 
(Monday through Thursday), 
Convention Hall, Philadelphia. 
Advance registration cards may 
be obtained from Clapp & Poliak, 
Inc., 3841 Madison Ave., New 
York 17. 

Registration for the confer- 
ence can be made at the ASME 
desk in the main lobby of Con- 
vention Hall from 9:30 a.m. to 
12:30 p.m., May 14-17. The con- 
ference fee, $5 for ASME mem- 
bers and $10 for non-members, 
entitles the registrant to attend 
all conference technical sessions 
as well as the Design Engineer- 
ing Show itself. In addition, each 
registrant will receive copies of 
all papers delivered at the con- 
ference. 





problems in design engineering. 
Each new development in auto- 
matic, high-speed production 
equipment presents scores of de- 
sign problems. As design engi- 
neering improves, the public is 
benefited by new products, better 
products and less expensive prod- 
ucts. We hope to stimulate in- 
dustrial thinking and planning 
for better design engineering by 
this conference.” 
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BOB MORRISON and Hal Lathrop, company executive, 
inspect a truck spare-tire carrier, one of many parts 
made with HETRON resins at Molded Fiber Glass Body 


i: 


Ashtabula, Ohio. 


ALL MOLDED FIBER GLASS PAptTs ; 
this pickup are molded by the Body Co. » 
all use HETRON resin. These parts combine his 
reverse impact with excellent flexural] Strenst 
Che ultra-smooth “showroom” surface will take, 


baked-on alkyd finish without cracking OF crazing 


MORRISON CUTS hand-finishing costs x 
much as 50% by using HETRON on parts lik 
these. HETRON gives a glossy, well-filled surface— 


beautiful as is, or with a baked-on finish. 


“I get the quality moldings I want—with HETRON” 


Says Bob Morrison, President, 


It’s no easy job to meet the require- 
ments of the automotive industry for 
reinforced polyester body parts. 

But Bob Morrison is doing it. Here, 
in his own words, he tells why he molds 
with HETRON: 

“To make good matched-metal-die 
moldings of auto body and other large 
parts, we find it advantageous to use a 
polyester with the resiliency of a semi- 
rigid resin, plus the flexural strength of 
a rigid resin. 

“The resin must come through a 
short cure with practically no surface 
shrinkage. It must give us an extra- 
smooth, glossy surface, using the nor- 
mal resin-to-glass ratio—and with a bare 
minimum of hand finishing and rejects. 

“Then the finished part must take a 
baked-on alkyd finish at the customer’s 
assembly plant, without a trace of sur- 
face crazing. 

“It’s worth paying a few cents more 


per pound for resin that gives us results 
like these in the finished product. 

“We get this kind of quality with 
HETRON resins. Our cost is lower in the 
long run, because HETRON substantially 
reduces the amount of hand finishing 
we have to do.” 

Bob Morrison gets quality moldings 
—and so can you—with HETRON. 

HETRON resins come to you with per- 
manent, built-in flame resistance. This 
added bonus can be utilized to its high- 
est degree with the proper choice of 
fillers. 


DUREZ PLASTICS DIVISION 


HOOKER ELECTROCHEMICAL COMPANY 
3405 Walck Road, North Tonawanda, N. Y. 


Molded Fiber Glass Body Co. 


If you need an assembly, a single 
part, or a molding material with proper- 
ties like these, you'll save time by) 
specifying a HETRON resin. HETRON 
costs a little more. But it gives you 
results worth a Jot more. 

You'll find technical information on 
HETRON® resins in your Sweet's Prod- 
uct Design File. Or write us today for 
complete technical data, and names 0! 
fabricators who can supply you with 
HETRON-based material. 


mina 
CHEMICALS 
* PLASTICS 


For more information, turn to Reader Service Card, Circle No. 604 
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Design Engineering Conference 


. sponsored by the Machine Design Division 
of the American Society of Mechanical Engineers. 
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JOSEPH W. BARKER, President 
FRANK W. MILLER, Vice-President, 
Region III 
C. E. DAvigs, Secretary 
T. A. MARSHALL, JR., Assistant Secretary Committee 
—Technological Service H. R. CLAUSER, Editor, 
J. M. CLaRK, Divisions Manager Materials & Methods 
D. B. MAc DOUGALL, Meetings Manager 


Papers 
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design with aUStenal 


New VACUUM MELTING techniques 
being developed by MICROCAST 
give promise of higher performance 
parts for the future 


AE --1: Ss NEW from Austenal | 


Vacuum casting of turbine buckets such 
as this has been accomplished and the ap- 
plication of this method is being planned 
for other jet engine components. 











Austenal vacuum melting and casting techniques being currently develow 
may have a big place in your future designs. 


Vacuum melting promises greatly improved investment castings and a wi 
range of cast parts, because it makes available alloys with outstanding 
high temperature properties. By removing harmful gases and holding dow 
objectionable oxide inclusions, vacuum melting results in parts that 
are more ductile, stronger and tougher than before. Vacuum melting 
makes possible the use of alloys that were formerly uncastable. 


For instance, these new Austenal techniques are already being studied ™ 
aircraft manufacturers on a development basis. Vacuum melting has helped 
furnish extremely high quality vanes and blades for future jet engines. 


Discuss this new Austenal development with your Austenal representalll 
Vacuum melting may be the way for you to obtain higher performance 
in designing parts for tough jobs of the future. 


austenal 


LABORATORIES, INC. 


microcast division 
224 EAST 39th STREET, NEW YORK 16, N. Y. 


7001 SOUTH CHICAGO AVE., CHICAGO 37, ILL. 































Design Engineering Conference 
Ballroom, Convention Hall 


Program of Technical Sessions l 





Monday, May 14, 9:30 a.m. Wednesday, May 16, 9:30 a.m. . 
0 
Session | Value Analysis in Product Design Session II] Materials Selection : 
Chairman: VICTOR F. SEPAVICH, Director of Chairman: CLIFFORD EDDISON, Manager, 0 
Engineering, Crompton and Knowles Chemical and Physical Laboratory, Radio 0 
Loom Works Corp. of America 0 
Vice-Chairman: H. R. CLAUSER, Editor, Ma- Vice-Chairman: FRANK OLIVER, Editor, Elec- . 
terials & Methods trical Manufacturing 
Speakers: A. D. BENTLEY, Specialist, Value Speakers: “Selecting Engineering Materials 0. 
Analysis Services Section, General Elec- for Products,” W. A. IRVINE, Manager of Is | 
ly develop tric Co. Production Engineering, The Maytag Co. 0| 
; W. L. HEALY, Supervisor, Data Bureau, “Problems in Miniaturization,” WILLIAM 4 
Philadelphia Works, General Electric Co. C. SCHMIDT, Systems Development Engi- | 
and a wit neer, Merrimack Valley Laboratory, Bell o} 
anding Telephone Laboratories a 
ling down 
7. Tuesday, M . | 
melting y, May 15, 9:80 a.m. | 
Session II How to Get and Train 
studied {# Engineers (panel session) 
as helped Chairman: PHILIP R. MARVIN, Consultant, Thursday, May 17, 9:30 a.m. 
‘ines. American Viscose Corp. | 
| Vice-Chairman: COLIN CARMICHAEL, Editor, | S€SSion IV Employee Patents and Inventions 
, Machine Design Chairman: DONALD FINK, Director of Re- | 
Panel Members: CHESTER LINSKy, Dept. of search, Philco Corp. | 
Industrial Engineering, Pennsylvania Vice-Chairman: FRANK PIASECKI, Piasecki 
State University Aircraft Corp. 
A. A. JOHNSON, Manager of Engineering, Speakers: “Recognition and Reward for In- 
Switchgear Div., Westinghouse Electric vention,” W. A. STEIGER, Manager, Patent 
Corp. Dept., Westinghouse Electric Corp. 
DR. BERNARD J. COVNER, Asst. Vice-Presi- “Rights of the Employee’s Inventions,” | 
dent, Dunlap and Associates GEORGE V. WOODLING, Patent Attorney : 





“ For more information, Circle Ne. 431 MAY, 1956 ¢ 2! 
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FOR CORROSION RESISTANCE. The Marathon Corporation developed a 
method of producing lignosulfonates from paper mill sulfite liquor, but it was 
impractical until Stainless Steel became available in the 1930’s. The plant 
now produces 75 million pounds a year, and 50% of the equipment is Stain- 
less Steel. 


NOTHING 





can equal 


@ 
FOR ENDURING BEAUTY. This great religious 
symbol is erected on the grounds of St 
Patrick’s Academy, Chicago, Ill. The Stain- 


less Steel skin furnishes a gleaming, per 


manent inspiration to all viewers. 


@ No other design material can match Stainless Steel in its combina- 
tion of desirable properties: corrosion resistance, strength and hard- 
ness, beauty, cleanability and easy fabrication. When buying Stainless, 
remember that United States Steel offers the widest range of types, fin- 
ishes and sizes available in the United States. 


UNITED STATES STEEL CORPORATION, PITTSBURGH * AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO * WATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA, 

UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


STAINLE SS STEEL FOR WET, ABRASIVE SERVICE. Here's « 
Stainless Steel shaker screen in a coal plant. 


Management says, “Ordinary screens would 
SHEETS + STRIP - PLATES - BARS ~ BILLETS only last about two weeks, but we can expect 
PIPE + TUBES - WIRE - SPECIAL SECTIONS three years of service from these Stainless 
Steel screens...” 


UNITED STATES STEEL 
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Act eel Co. 440, 442 
Ait e Corp. 105 
Ale Div., Stewart-Warner 
( 139 
Al-Fin Div., Fairchild Engine & 
Airplane Corp. 519 
Louis Allis Co. 334, 336 
Alloy Metal Wire Div., H, K. 
Porter Co., Inc. 405 
Aluminum Co. of America 
340, 342, 439, 441 
American Nickeloid Co. 416 
American Society of Mechanical 
Engineers 705 
Amos Molded Plastics, Amos- 
Thompson Corp. 326 
Armstrong Cork Co. 111 
Assembly Products, Inc. 507 
Auburn Mfg, Co. 225 


Balsa Ecuador Lumber Corp. 223 
Bart Laboratories Div., Bart 


Mfg. Corp. 429 
Beemer Engineering Co. 233 
Bellows Co, 329 
Boston Gear Works 514 
Burndy Engineering Co., Inc, 436 
Camlock Fastener Corp. 129 


Carr Fastener Co., Div. of 
United Carr Fastener Corp. 511 


Cast Optics Corp. 113 
Central Foundry Div., General 
Motors Corp. 810 
Cerro de Pasco Corp. 236 
Chicago Allis Mfg. Co. 623 
Cleveland Cap Screw Co. 324 
Cleveland Designers & Consult- 
ants 1024 
Coating Products 231 
Colonial Alloys Co. 118 
Conolite Div., Continental Can 
Co., Ine, 217 
Controlex Corp. of America 1014 
Coors Porcelain Co. 502 
Corning Glass Works 226 
Cullman Wheel Co. 418 
Cuno Engineering Corp. 403 
Curtiss-Wright Corp., Metals 
Processing Div. 714 
Franklin Dales Co. 704 
Detroit Controls Corp. 230 
Diehl Mfg. Co. 613 
Dixon Corp. 906 


Dobeckmun Co. 


205, 207 
Doehler-Jarvis Div., National 


Lead Co. 710 
E. I. du Pont de Nemours & Co. 

Inc. 343 
Durakool, Inc. 520 
Dynamic Gear Co., Inc. 801 


Eaton Mfg, Co., Reliance Div. 1020 
Elastic Stop Nut Corp. of 


America 106 
Electric Indicator Co. 506 
Electrical Manufacturing 234 
Electro-Devices, Inc. 1124 
Electroflex Heat, Inc. 524 
Ellis Associates 600 
Emmett Mfg. Co. 721 
Encyclopaedia Britannica 127 
Engineered Nylon Products, 

Ine, 616 


* For more information, Circle No. 399 


List Of Exhibitors 






Eriez Mfg. Co. 624 
Falstrom Co. 602 
Ferguson Machine & Tool Co. 715 
Flexible Tubing Corp. 209 
Foote Bros. Gear & Machine Corp. 
140, 142 
Formsprag Co. 316 
Frenchtown Porcelain Co, 215 
Fromson Orban Co., Inc. 229 
Garlock Packing Co. 214 
General Electric Co. 325 
General Findings & Supply Co. 117 
General Fireproofing Co. 319 
Glastic Corp. 614 
Globe Co., Grip-Strut Div. 724 
Gregory Industries Corp. 124, 126 
Gries Industries, Inc. 235, 237 


Gries Reproducer Corp. 235, 237 


Groov-Pin Corp. 110 
Heim Co. 320 
Heintz Mfg. Co. 1016 
Heli-Coil Corp. 114, 116 
Herma Seal Co., Inc. 520 
Hermes Plastics, Inc. 107 
E. F. Houghton & Co. 307 
Howard Industries, Inc. 723 
Hudson Foam Plastics Corp. 915 
Hunter Spring Co. 219 
Improved Seamless Wire Co. 424 
Industrial Design 435 
Industrial Equipment News 722 


Instrument Specialties Co., Inc. 120 
International Balsa Corp. 239, 241 
International Packings Corp. 408 


Kennametal Inc. 313 
Kimberly-Clark Corp. 905 
L & L Mfg. Co. 135 
L. O. F. Glass Fibers Co. 428, 430 
Lamson & Sessions Co, 615 
Lancaster Lens Co, 406 
La Salle Steel Co. 204, 208 
Leach & Garner 117 
Lehigh Chemical Co. 213 
Lignum-Vitae Products Corp. 
239, 241 
_ Linde Air Products Co. 820 
Linemaster Switch Corp. 314 
Lovejoy Flexible Coupling Co, 434 
Machinery 823 


MacLean-Fogg Lock Nut Co. 706 


_ Magnaflux Corp. 601 


Mallorv-Sharon Titanium Corp. 713 
Manheim Mfg. & Belting Co. 433 
Marquette Metal Products Div., 


Curtiss-Wright Corp. 605 
Materials & Methods 803 
Mechanical Industries Production 

Co 920 


Merkle-Korff Gear Co. 415, 419 


| Micro-Balancing, Inc. 102 


Minneapolis-Honeywell Regulator 

Co., Micro Switch Div. 709 
Minnesota Mining & Mfg. Co., 

Adhesives & Coatings Div. 606 
Multiple Extrusions, Inc, 125 
Mycalex Corp, of America 108 
National Vulcanized Fibre Co. 212 
Nelson Stud Welding Div., 

Gregory Industries, Inc. 124, 126 
Newark Wire Cloth Co. 432 


First Annual Design Engineering Show 


New Hermes Engraving Machine 


Corp. 107 
North American Aviation, Inc. 

804, 806 

North Shore Nameplate, Inc. 1001 

O’Sullivan Rubber Corp. 414 

Penton Publishing Co. 425 

Pic Design Corp. 138 


Polymer Corp. of Pennsylvania 922 
Post Machinery Co., Electronic 


Products Div. 902 
Potter & Brumfield 330 
Product Engineering 339 
Products Research Co. 805 
Reliance Electric and Engi- 

neering Co. 220 
Reynolds Metals Co, 312, 407, 411 
M. H. Rhodes, Inc. 1000 
Rigidized Metals Corp. 203 


Roehlen Engraving Works, Inc. 338 
Roller Bearing Co. of America 504 


George D. Roper Corp. 426 
Saginaw Steering Gear Div., 

General Motors Corp. 603 
Scovill Mfg. Co. 716 
Simmons Fastener Corp. 115 
Snow-Nabstedt Gear Corp. 702 
Sparkler Mfg. Co. 1102 
Stahlin Brothers Fibre Works, 

Inc. 703 
Standard Pressed Steel Co. 333, 335 
Stearns Magnetic, Inc. 423 


Stokes Molded Products Div., 
Electric Storage Battery Co. 510 


Stow Mfg. Co. 131 
Stratos Div., Fairchild Engine & 
Airplane Corp. 402 
Stromberg-Carlson Co. 128 
Sweet’s Catalog Service 141 
Sylvania Electric Products, Inc. 311 
Teleflex, Inc, 816 
Thermoid Co. 1023 
Thomas Publishing Co. 722 
Thomas’ Register of American 
Manufacturers 722 
Thomson Industries, Inc. 101 
Thriftmaster Products Corp. 101 
Tinnerman Products, Inc. 909 
Titeflex, Inc. 503 
Toyad Corp. 227 
Trombetta Solenoid Co. 1015 
Tube Turn Plastics, Inc. 815 
Tuttle & Kift, Inc. 211 
U. S. Automatic Corp. 123 
U. S. Plywood Corp. 916 
U. S. Royalite Div., U. S. Rubber 
| Co, 130, 132 
U. S. Stoneware Co. 240 
| Veeder Root Inc. 412 
| Wagner Electric Corp. 437 
Warner Electric Brake & Clutch 
Co. 721 
| Weatherhead Co. 1106 
_ Weckesser Co, 133 
Whitney Chain Co. 516 
Wittek Mfg. Co. 604 
Wolverine Tube Div., Calumet 
& Hecla, Inc. 422 
| Yale & Towne Mfg. Co. 121 
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Dow plastics in action... 








You get a better package when you 


start with a Styron formulation 


Plastic containers have helped make 
these and dozens of other packaged 
products outstanding sales successes. 
They were molded from Styron® com- 
pounds offering a varied combination 
of desirable packaging properties*. 

This widespread acceptance in the 
packaging field is just one example of 
the versatility of Styron. The jobs of 
designers and molders in any field are 
made easier by the wide selection of 
specialized properties available with 
the different Styron formulations. 


Look to Dow when you think of plas- 
tics. Behind each Styron molding com- 


pound, a broad background of tech- 
nical research and development stands 
ready to help you in product develop- 
ment or improvement. For further 
information or for technical assistance 
on any polystyrene problem, write THE 
DOW CHEMICAL COMPANY, Midland, 
Michigan, Plastics Sales Department 
PL 431H. 


*Can be easily formed from sheet or molded 
in a wide range of colors and sizes . . . opaque 
or crystal-clear . . . printable . . . gives 
product protection in packing, shipping and 
on display . . . boosts impulse sales . . . adds 
merchandisability. 








DOW POLYSTYRENE FORMULATIONS: 


STYRON 666 . Dow general-purpose 


polystyrene. 


STYRON 688 . . for controlled flow and 
controlied pressure distribution in the 
mold cavity. 


STYRON 777 . . . for medium-impact 
strength. 


STYRON 475 . . for high-impact strength 
and high elongation. 


STYRON 475 SHEET . . . for vacuum or pres- 
sure forming. 


styron 480 .. for extra-high-impact 


strength. 


styrOn 700 .. . for high heat resistance. 





you can depend on DOW PLASTICS 





For more information, turn to Reader Service Card, Circle No. 623 
24 ¢ MATERIALS & METHODS 













































bined ine 


Ose 


and 
the 


act 


gth 


oct 





ge 1) 


th p/~ 


USE THESE 
POST-FREE CARDS 
TO REQUEST... 


FREE 
MANUFACTURERS’ 
LITERATURE ... 


from the selected list of 
new bulletins reviewed on 
pages following this insert. 
Under subject headings, 

you will find a cumulative 
listing of current technical 
literature suitable for your 
reference files. To obtain 
bulletins, circle numbers 

on the card. 


INFORMATION ON 
ADVERTISED PRODUCTS 


will be forwarded to you if 
you note the reader service 
code number appearing 
with the advertisement, 

and circle it on one of the 
cards at right. 


WANT 
M & M MANUALS? 


reader service will fill requests 
for MATERIALS & METHODS 
Manuals. All Manuals are 
reprinted as they appear in 

the magazine and are 

available for a nominal 
handling charge. For an 

order blank and a list of 
available Manuals, see 

page 188, 


_date technical bulletins 


and details on advertised products 


‘eader service 
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TRADE SHOWS 


PLASTICS SHOW & CONFERENCE. 
Society of the Plastics Industry, 
Inc. Literature describing Na- 
tional Plastics Exposition and 
| concurrent Plastics Industry 
| Conference—to be held in New 
| York City, Junellto15. (1) 











Stainless Steel. Allegheny Ludum Steel 
Corp. Data sheet on Type 301 used for 
automobile trim, show cases, stove 
fronts and cooking utensils. (2) 


Carbonyl Iron Powder. Antara Chemi- 
cals Sales Div., General Aniline & Film 
Corp., 9 pp. Densities, permeabilities 
and other data on an almost pure iron 
powder (3) 


Nickel Plated Steel. Bart Mfg. Corp., 6 
pp, illus. Developed during World War 
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MANUFACTURERS’ 
LITERATURE 


New Literature 


II for atomic purposes, Bart Lectro- 
Clad pipe now controls corrosion in 
water systems, in natural gas produc- 
tion, and in the pulp and paper, or- 
ganic chemical and inorganic chemical 
fields. (4) 


Molybdenum. Climax Molybdenum Co., 
4 pp, No. Ch-3. Describes 42 molybde- 
num chemical bulletins that may be 
ordered. (5) 
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Chemical Rubber. E. I. du Pont de y, 
mours & Co., Inc., Elastomers Diy ; 
pp, illus. Why the heat, weather, om, 
and chemical resistance properties , 
Hypalon, a synthetic rubber, are yajy. 
able in product design and plant majp. 
tenance, (6) 


Steel. Firth Sterling, Inc., 2 pp, No 
20-011, 10-082. Data sheets on reg). 
furized high carbon, high chromiy, 
steel and resulfurized tungsten-moly}, 


denum high speed steel. (7) 
Powder Metallurgy. met Electric 
Furnace Corp. Bibliography of perio. 


ical references to powder metallurgy 
Covers nearly 250 articles printed jy 
1954 and 1955 in the U.S., Englan 
and Canada. (8) 


Polyvinyl Chloride. H. N. Hartwell ¢ 
Son, Inc. 6 pp, No. 4B. Facts about 
Boltaron PVC used for sheets, bar 
stock, pipe fittings, pipe, blocks, weld. 
ing rod and valves, (9) 


Powdered Iron and Bronze. Johnson 
Bronze Co., 4 pp, illus. Data on Leda. 
loyl powdered iron and bronze, for 
self-lubricating bearings, bushings and 
structural parts. (10) 


Carbon and Alloy Steels. Lukens Steel 
Co., 12 pp. Compares carbon and alloy 
steels for ressure vessels, Nine 
graphs included: one plots allowable 
stress against temperature; the rest 
show maximum service temperatures 
from 650 to 950 F. (11) 


Aluminum Bronze. Mueller Brass Co.,7 
pp, illus. Chemical and mechanical 
properties of Tuf-Stuf, high copper 
base alloys. Typical applications in- 
clude drill jigs, cams, threaded nuts 
and bolts, lathes, grinders. (12) 


Nylon Molding Powder. National Poly- 
mer Products, Inc., 2 pp, illus. Prop- 
erties of Nylatron GS, a molybdenum 
disulfide-filled formulation. (13) 


Metal Designs. Rigidized Metals Corp., 
2 pp. Folder contains four metal sam- 
ples. Company has more than 40 stané- 
ard patterns, a few of which are shown 
in photographs. (14) 


Tool Steel. Vulcan Crucible Steel Div. 
H. K. Porter Co., Inc. Tool steel brand 
chart showing more than 300 varieties 
of tool steel offered by 12 men 


Weldment Fabrication. Acme Welding 
Div., United Tool & Die Co., 6 pp, illus 
Describes facilities for planned welt: 
ment fabrication. (16) 


Stainless Steel Rings. Advanced Prod. 
ucts Co., 4 pp, illus. Properties © 
Metal “O”-Rings for static sealing 
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\ll-State Welding Alloys Co., 


q 
Ine 5 op, illus. Data for brazing 
shape heet, castings, tubing and as- 

; f copper, brass, steel, alumi- 

1] ‘ast iron. Also a buyers’ 

i (18) 
Plastics vs Reagents. American Agile 
patibility or noncompatibil 

igents with such the rmoplas 

’ ials as polyethylene, nonplas- 
eized polyvinyl chloride, high impact 
voly' nvl chloride and high tensile, 
high temperature polyethylene. (19) 


Austenitic Manganese Steel. American 
Brak Shoe Co., 50 pp, illus. Compre- 
hensive booklet on manganese steel. 
Data on alloys, effects of alloying ele- 
ments, response to heat treatment, me- 
chanical properties and applications. 
sibliography. (20) 


Silver Brazing. American Platinum 
Works, 16 pp. Manual on selective flux- 
ing for low temperature silver brazing. 

(21) 


Electrode Selector. Ampco Metal, Inc., 
Milwaukee 46, Wis., Price $1.00. Slide- 
chart for selecting proper electrodes. 
Other information includes conversion 
data and spot welding schedules. Write 
direct to Ampco, 


Solder Alloys. Anchor Metal Co., Inc. 
Selection chart listing the company’s 
line of solder alloys with their melting 
temperatures (22) 


Bonding and Coating. Angier Products, 
Inc., 13 pp, illus. Manufacturing facil- 
ities, laboratory control and custom 
service for solving problems in bond- 
ing and coating. (23) 


Coated Abrasives. Armour & Co., 
Coated Abrasives Div., 6 pp, illus. 
“How to Store Coated Abrasives”’ 
shows that a constant relative humid- 
ity prevents deterioration. (24) 


Investment Castings. Arwood Precision 
Casting Corp., 56 Washington St., 
Brooklyn 1, N.Y. Nine different appli- 
cations of the investment casting proc- 
ess. Also an outline of the company’s 
facilities for research and develop- 
ment, production, tooling, heat treat- 
ing and quality control. Write direct 
to Arwood on company letterhead. 


Corrosion Proof Cements. Atlas Mineral 
Products Co., 12 pp, No. 5-2. Latest 
data on five standard corrosion proof 
cements: furan, phenolic, sulfur, pol- 
yester and silica based materials. (25) 


Nonmetallic Linings. Automotive Rubber 
Co, Eleven actual specimens of rubber 
and plastic compounds used in most 
corrosion and abrasion resistant lining 
work done by this company on tanks, 
vessels, pipe, fittings, duct work, fans 
and other equipment. (26) 


Mechanical Tubing. Babcock & Wilcox 
o., Tubular Products Div., 4 pp, illus., 
No. TB-362. Case histories show how 
“lectric-resistance-welded, carbon steel 
mechanical tubing solved engineering 
problems and simplified production, 
(27) 


*hodium Plating. J. Bishop & Co. Plati- 
num Works, 5 pp. Data on the prepa- 
ration of rhodium plating solutions 
nd a stock list of noble metal salts 
ind solutions. (29) 





Plastics. Cadillac Plastic & Chemical 
Co., 52 pp. Catalog of thermoplastic 
and phenolic sheets, rods, tubes, films, 
resins, cements and supplies. Compares 
properties of acrylic, vinyl acetate, 
polyethylene, polystyrene, nylon, Tef- 
lon and Kel-F plastics in cast and ex- 
truded shapes. (30) 


Carbide Tool Selection. Carboloy Dept., 
General Electric Co., 66 pp., illus., No 
GT-310. Covers effective cutting speeds 
for carbide tools, machine tool horse- 
power requirements, how to determine 
shank size of single-point tools, car- 
bide tool geometrics and carbide grade 
selection. (31) 


Vinyl-Metal Laminates. Columbus Coat- 
ed Fabrics Corp., 14 pp, illus. Informa- 
tion on a semi-rigid viny] sheeting that 
eliminates the need for finishing, Col- 
O-Vin can be bonded to steel or non- 
ferrous metals. (32) 


Felt. Continental Felt Co., Inc., 10 pp, 
illus. A history of felt, some of its 
countless uses in machinery, and a de- 
scription of the company’s facilities. 
(33) 


Chromate Sealer. Conversion Chemical 
Corp., No. P-40. How to use Kenvert 
No. 40, a chromate sealer for protect- 
ing aluminum against corrosion. (34) 


Precision Casting. Corning Glass Works, 
19 pp, illus., No. GC-2. How Glascast 
powder is made into a shock resistant 
precision casting mold for high melt- 
ing alloys. (35) 


Rust Preventing Paper. Cromwell Paper 
Co., 7 pp, No. 655. Advantages of Fer- 
ro-Pak, an inhibitor paper for rust 
prevention. (36) 


Plastic Parts. Harry Davies Molding 
Co., 32 pp, illus. Control handles, me- 
ter cases, knobs and other molded phe- 
nolic plastic parts that are available 
without tooling costs. Also data on 
standard mountings, inserts, project- 
ing studs and hot stamp engraving. 

(37) 


Vacuum Tube Ceramics. Diamonite Prod- 
ucts Div., U. S. Ceramic Tile Co., 9 
pp, illus. Comparative properties and 
typical shapes and sizes of alumina 
ceramic structures made for vacuum 
tube assemblies. (38) 


Nondestructive Sorting. J. W. Dice Co., 
1 p, illus., No. 2007. Describes Model 
CE Cyclograph for nondestructive 
sorting of mixed metals by metallurgi- 
cal characteristics. (39) 


Plastics for Lighting. E. I. du Pont de 
Nemours & Co., Inc., Polychemicals 
Dept., 11 pp, illus. Properties of Lu- 
cite acrylic resin and applications in- 
volving indoor and outdoor lighting. 
(40) 


Polyethylene Waxes. Eastman Chemical 
Products, Inc., 22 pp, illus. Possible 
uses for Epolene, a polyethylene wax, 
include paper coatings, paste emul- 
sions, rubber compounding, coil and 
condenser coatings. (41) 


Optical Aids. Edmund Scientific Corp., 
64 pp. Catalog of more than 1000 op- 
tical instruments, including magnifiers, 
microscopes, pocket comparators, hand 
spectroscopes and photographic items, 

(42) 


Alloy and Stainless Steels. Electric Steel 
Foundry Co., 102 pp, illus., No. 175-A. 
Catalog of ESCO alloy and stainless 
steels. Facilities for static, shell and 
centrifugal casting also described. 
(435) 


High Alloy Assemblies. General Alloys 
Co., 4 pp, illus., No. 561. Describes 


production facilities for high alloy as 
semblies for chemical, petroleum, ps 

trochemical, pharmaceutical and other 
process industries. (44) 


Glass Bonded Mica Insulation. General 
Electric Co., Chemical Div., Plastics 
Dept., 23 pp, illus. Manual on Myca- 
lex, a glass bonded mica, for electron- 
ics and electrical design engineers. 
(45) 


Laminated Metals. General Findings & 
Supply Co., Industrial Div., 6 pp, illus. 
Precious and other laminated metals, 
and fabricated precision parts and as- 
semblies for the electronic, aircraft, 
automotive and allied industries. (46) 


Synthetic Rubber. Goodyear Tire & Rub- 
ber Co., Chemical Div., 24 pp, illus. 
Shows types and applications of Plio- 
flex rubber and Pliolite latex, together 
with production and laboratory facili- 
ties. (47) 


Custom Made Rubber Parts. Goshen Rub- 
ber Co., Inc., 8 pp, illus. Shows repre- 
sentative products, fabricating opera- 
tions and development of anaier? 5) 

) 


Low Temperature Brazing. Handy & Har- 

man, 4 pp, illus., No. 69. Applications 

of Easy-Flo shim and Easy-Flo 740} 
4 


Bright Nickel Plating. Hanson-Van Win- 
kle-Munning Co., 20 pp, illus. Techni- 
cal instructions for the H-VW-M 
Nickel-Lume processes for bright nick- 
el plating. (50) 


Particle Accelerators. High Voltage En- 
gineering Corp., 33 pp, illus., No. E. 
Survey of radiation machines and their 
use in chemical processing, steriliza- 
tion and industrial research. (51) 


Industrial Furnaces. A. F. Holden Co., 
9 pp, illus. Drawings of gas and elec- 
tric industrial furnaces. (52) 


Magnetics. Indiana Steel Products Co., 
6 pp, illus., vol. 4, no. 1. House organ 
devoted to applied magnetics. (53) 


Piston Groove Inserts. Internationa! 
Nickel Co., Inc., 4 pp, illus. How main- 
tenance costs are cut and service life 
of aluminum pistons is extended by use 
of piston groove inserts made of Ni- 
Resist austenitic iron. (54) 


Pipe and Block Insulation. Johns-Man- 
ville, 12 pp, illus. Information on Ther- 
mobestos, a hydrous calcium silicate 
insulation for hot outdoor piping and 
process equipment operating at serv- 
ice temperatures up to 1200 F. (55) 


Polyvinyl Chloride Linings. Kaykor In- 
dustries, Inc., 4 pp, illus. Discusses the 
three PVC linings most commonly used 
for stopping corrosion, and Fligid, a 
relatively flexible polyvinyl chloride 
laminate. (56) 


Fluorocarbon Rubber. M. W. Kellogg 
Co., 16 pp, illus. Data on Kel-F Elas- 
tomer, a fluorocarbon rubber that has 








thermal stability up to 400 F and re- 
sists acids, ozone and other oxidants. 
(57) 


Barrel Finishing. Lord Chemical Corp., 
2068 So. Queen St., York, Pa., 44 pp, 
illus. Price 50¢. “The Lorco Method 
of Precision Barrel Finishing for Met- 
als and Plastics” describes basic tech- 
niques, developed around a series of 
27 chemical compounds that are used 
with or without fused alumina chips 
and other media. Write direct to Lord 
Chemical. 


Plastic-Coated Wire Rope. Macwhyte 
Co., 2 pp, No. 5610. Specifications and 
information on proper use of plastic- 
coated wire rope. (58) 


Magnesium Base Alloys. Magnesium 
Assn., 12 pp. “Magnesium Base Alloys, 
Alloy Nomenclature and Temper Des- 
ignation” is an effort to arrive at a 
common system of alloy designation 
for use on prints and by purchasing 
agents, (59) 


Localized Plating. Marlane Development 
Co., Inc., 13 pp, illus. Three articles 
from technical magazines describe the 
Dalic process of selective electroplat- 
ing. Included are metallurgical char- 
acteristics of the plate, chemical char- 
acteristics of the solution, and a list 
of major applications. (60) 


Heat Treating. Metal Treating Insti- 
tute, 1 p. Proper ordering and specifi- 
cation procedures for firms purchasing 
heat treating services. (61) 


Surface Measurement. Micrometrical 
Mfg. Co., 8 pp, illus. Technical data on 
surface measurement, the Profilometer 
and ASA Standard B46.1-1955. (62) 


Fivoroscopic Investigations. North 
American Philips Co., 3 pp. Uses of 
a Norelco industrial image intensifier 
on steel and other metals with high 
density and absorption aegis 
(63 


Sprayed Ceramic Coatings. Norton Co., 
Refractories Div., 10 pp, illus., No. 
CP11.3. Consisting of hard, adherent, 
crystalline refractory oxides, Rokide 
spray coatings offer protection from 
high temperature and abrasion. Ther- 
mally and electrically insulating, they 
can be applied to metals and other 
materials, (64) 


Rust and Paint Remover. Oakite Prod- 
ucts, Inc., 2 pp. How Rustripper re- 
moves paint, phosphate coatings, rust 
and oil in one operation. (65) 


Conversion Coating. Parker Rust Proof 
Co., 4 pp, illus. Use of nonmetallic 
Bonderite coating as a factory finish- 
ing procedure on tabulators, typewrit- 
ers, furnaces and other products. (66) 


Corrosion Proofing. Pennsylvania Salt 
Mfg. Co., 8 pp, illus. Corrosion proof- 
ing materials and techniques, includ- 
ing information on cement mortars, 
interliners for masonry construction, 
protective coatings and linings for sur- 
face treatment. (67) 


Tooling Plastic. Ren Plastics, Inc., 8 pp, 
illus, Nos. 1001, 1003, 1004. Informa- 
tion on a dimensionally stable, thermo- 
setting tooling plastic suitable for lam- 
inating or casting without heat or pres- 
sure, Also information on a laminating 
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mix hardener, and on square and 
round glass-reinforced plastics tubing. 
(68) 


Stampings. Republic Steel Corp., 
Pressed Steel Div., 16 pp, illus., No. 
ADV 681. Details extra facilities of- 
fered on contract stamping, and ex- 
plains advantages of single source 
responsibility from iron ore to finished 
assembly. (69) 


Acrylic Emulsion Copolymer. Rohm & 
Haas Co., 9 pp. Data on Acrysol ASE- 
75, an acrylic emulsion copclymer that 
converts quickly to a clear, viscous 
solution upon dilution and addition of 
a base. Applications requiring water- 
soluble polymers include thickening of 
latex, emulsions and other aqueous 
suspensions, (70) 


Rust Prevention. Rust-Oleum Corp., 28 
pp, illus., No. 255. How Rust-Oleum 
penetrates through rust to bare met- 
als. Also featured are Galvinoleum 
coatings that can be applied over gal- 
vanized steel, aluminum and terne 
plate without etching to prevent ex- 
cessive weathering. (71) 


Chemical Resistant Pipe. Joseph T. Ry- 
erson & Son, Inc., 6 pp, illus., No. 20-3. 
Rigid PVC pipe is resistant to salt 
solutions, acids, alkalies, sulfates, 
caustic solutions and bleaches. (72) 


Small Wire. Secon Metals Corp., 2 pp. 
Research on and development and pro- 
duction of small precision wire. (73) 


Surfactants. Foster D. Snell, Inc. How 
surfactants (surface active agents) 
can improve products and reduce proc- 
essing costs. (74) 


Corrosion inhibitor. Solvay Process Div., 
Allied Chemical & Dye Corp., 17 pp, 
illus. Data on the use of sodium ni- 
trite for rust and corrosion preven- 
tion, (75) 


industrial Glass Fabrics. J. P. Stevens & 
Co., Inc., 44 pp. Characteristics and 
properties of 68 industrial glass fab- 
rics, including minimum breaking 
strengths. (76) 





Steel Castings. Stec] Founders’ §p,; 
of America, 2 pp. Specificat ; 
for ordering steel castings. “(7m 


Brass Pressure Die Castings. Titan \q; 
Mfg. Co., 4 pp, illus. Out 3} 
economical uses of brass pr 
castings as fabricated assen 


Wire Products. E. H. Titche: & 

17 pp, illus. Guide shows where ro, 
and flattened steel wire can be jy, 
in the design of metal products, (7 


Seamless Steel Tubing. Tube Reduc} 
Corp., 9 pp, illus., No. R 9. Sizes, cla: 
sifications, specifications and grades 

Rockdrawn seamless steel tubing, (9 


Radioisotopes. Union Carbide Nucles 
Co. Radioisotope catalog listing near) 
100 different radioactive preparation: 
made and distributed by Oak Rido, 
National Laboratory. (81) 


Blind Fastener. United Shoe Machiner 
Corp., 6 pp, illus. Shows use of P 
rivet on steel cabinets, door hardware. 
metal furniture and truck bodies, Als 
describes various riveting tools an( 
interchangeable heads. (82) 


Metal Bearings. U. S. Graphite Co., N 
18. Alloy selection, design and metzal- 
lurgical requirements of Gramix s 

tered metal bearings. (83) 


Metal Hose. Universal Metal Hose Co, 
28 pp, illus., No. U-333. Data on sean- 
less all-metal flexible pressure hos 
and spout tubing. (84) 


Plastics. Westlake Plastics Co., 3 pp 
Prices and specifications on methacry- 
late rod and tubing made by Lubo- 
Film extrusion and Liquo-Temp an- 
nealing processes, (85) 


Abrasives. Wheelabrator Corp., 4 p) 
illus., No. 901-D. Describes Steeletts, 
steel grit blast cleaning abrasive, for 
producing etched finishes on metal. 

(R; 


Precision Glassware. Wilmad Glass Co. 
Inc., 4 pp, illus. Use of precision glass- 
ware for electronic applications. (87) 


Other Availabie Literature 


Irons and Steels ¢ Parts e 
Forms 


Stainless Fasteners. Allmetal Screw 
Products Co., Inc., 52 pp, illus. Indexed 
reference for 40 basic fastening de- 
vices, including engineering data on 
properties. (88) 
Design Handbook for Stainless. Alloy 
Metal Wire Div., H. K. Porter Co., 
Inc., 38 pp, illus. Design information, 
applications, specifications and charts 
of mechanical, chemical and physical 
proverties for stainless steel wire, rod 
and strip. (89) 
Metal Powder Parts. American Sinter- 
ings Div. of Engineered Plastics, Inc., 
4 pp, illus, Facilities for fabrication of 
ferrous or nonferrous metal powder 
parts. (90) 
Stainless fastenings. Anti-Corrosive 
Metal Products Co., Inc. Catalog with 
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net prices and actual quantities in 
stock for stainless steel atm 


Enameling Iron. Armco Steel Corp., 22 
pp, illus. Describes sheet iron for 
porcelain enameling. Includes design 
and fabrication data and information 
on cleaning and pickling. (92) 
Wire Parts, Small Stampings. Art Wire 
& Stamping Co., 4 pp, illus. Shows 4 
variety of wire parts and small metal 
stampings produced in both ferrous 
and nonferrous metals. (93) 


Low Alloy Steel. Bethlehem Stee! Co., 
66 pp, illus., No. 353. Properties and 
features of Mayari R steel for use 0 
applications requiring high strength, 
good wear and corrosion resistance’ 


Weldments. The Cleveland Welding ©. 
Illustrated brochure describes speci 
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¢ radial welding of circular 
(95) 
Steel Shapes. Commercial 
¢ Stamping Co., 24 pp, illus., 
Covers company’s range of 
ed circular steel blanks, 
nd dished shapes, produced 
ed dies. (96) 

y Castings. The Cooper Alloy 
illus., No. CC54. Pictorial 

f production stages in pro- 
tainless steel aircraft castings. 
(97) 

Conveyor Bolt Castings. Electro-Alloys 


I 
7 steel } 


v7 
uu 


| piv. American Brake Shoe Co., 6 pp, 


‘Jlus. No, T-241. Design details and 


S applications for Thermalloy conveyor 


belts. Folder emphasizes resistance to 


| “crank-shafting.” (99) 


investment Castings. Engineered Preci- 
sion Casting Co., 8 pp, illus. Complete 
data on EpCo precision investment 
castings of stainless steel, alloy tool 
steel, beryllium-copper and most met- 
als that can be melted. (100) 
Wire. Keystone Steel & Wire Co., 12 
pp, illus., No. la, Ke, Illustrates the 
various kinds of wire available and 
provides information about the cold 
heading operation. (101) 


Stampings. Laminated Shim Co., 
Stampings Div., 12 pp, illus. Describes 
facilities for producing quality stamp- 
ings to specifications. Also lists facts 
to be considered in ordering stamp- 
ings. (102) 


Cold Finished Steel. LaSalle Steel Co., 
32 pp, No. 6. Dictionary contains defi- 
nitions frequently used in purchase, 
manufacture, treating, machining and 
finishing of steel. Includes standard 
grain sizes for steels and method of 
determining hardenability. (103) 


Malleable Iron. Malleable Founders’ So- 
ciety, 4 pp, illus., No. 52. New facts 
on the uses of malleable iron. (104) 


Quality Controlled Iron. Meehanite Met- 
al Corp., 12 pp, illus. Applications of 
Meehanite in cams, camshafts and 
crankshafts. (105) 
Threaded Stampings. Mohawk Mfg. Co., 
2 pp, No. 851. Illustrates variety of 
products produced by Mohawk’s 
stamping processes, guaranteeing uni- 
form threaded parts with uniformly 
threaded holes, (106) 


Forgings. Pittsburgh Forgings Co., 4 
pp, illus. Pictures types of forgings 
made for railroad freight cars. (109) 


Seamless Mechanical Tubing. Pittsburgh 
Steel Co., 198 pp, illus, Applications, 
cost analysis, production techniques, 
Inspection and testing methods, toler- 
ances, chemical composition, physical 
properties, machining techniques, ref- 
ence tables for full range of seamless 
mechanical tubing. (110) 


Metal Powder Parts. Powdered Metal 
Products Div., Yale & Towne Mfg. 
Co., 6 pp, illus., No. 852. Shows a va- 
riety of ferrous and nonferrous metal 
powder parts fabricated by this com- 
pany. (111) 
Metal Containers. Pressed Stee] Tank 
Ors 16 pp, illus, Tells how many indus- 
Ties have been helped in quality pro- 
‘uction at low cost y use of Hackney 


Metal containers and deep drawn com- 
nent parts. (112) 


Roll Formed Shapes. Roll Formed Prod- 
ucts Co., 26 pp, illus. Contains draw- 
ings and dimensions of 100 complex 
and simple shapes and _ reference 
charts for dimensions. (113) 


Zinc Coated Steel. Sharon Steel Corp., 
12 pp, illus. Physical properties of hot- 
dipped, zinc-coated, strip steel. (145) 


Forged Steel Rings and Flanges. Stand- 
ard Steel Works Div., Baldwin Lima- 
Hamilton Corp., 12 pp, No. 10,000. Dis- 
cusses design advantages and cost- 
cutting applications of forgings in in- 
dustrial processing equipment. (146) 


Powder Metallurgy. F. J. Stokes Ma- 
chine Co., 36 pp, illus. Clear, concise 
discussion of powder metallurgy in- 
cluding summary of process, applica- 
tions, mechanical characteristics of 
powder metal parts, and design con- 
siderations. (147) 


Malleable and Alloy Iron Castings. Texas 
Foundries, Inc., 20 pp, illus. Describes 
foundry facilities and provides case 
histories of applications of malleable 
iron. (148) 


Small Precision Metal Parts. Torrington 
Co., 4 pp, illus. Illustrates the various 
small precision metal parts custom- 
made by the Specialties Div. (149) 


Constructional Alloy Steel. U. S. Steel 
Corp., illus. “U. S. Steel Presents T-1” 
gives properties and fabrication data 
for new high strength weldable steel 
with exceptional toughness (150) 


Alloy Steel Castings. Unitcast Corp., 2 
pp. Specifications, characteristics and 
uses of T-loy 42, alloy steel castings. 

(151) 


Ferro-Alloys and Metals. Vanadium 
Corp. of America, 24 pp, illus. “The 
Vancoram Review” presents technical 
articles on applications and develop- 
ments in ferro metallurgy especially 
concerned with vanadium alloys. (152) 


Pipe and Tubing. The Wallingford Steel 
Co., 8 pp, illus. Stainless, carbon and 
alloy steel tubing for ornamental, me- 
chanical, pressure, sanitary and air- 
craft use in size range from %4-in. to 
3-in. o.d. (154) 


Stainless Steel Sheet, Strip. Washington 
Steel Corp., 4 pe. Types, uses, physical 
properties and specifications of Mico- 
Rold stainless steel sheet and strip. 
(156) 


Stampings. Well Specialty Co., Inc., 22 
pp, illus. Facilities for stampings, dies 
and engineering service. (157) 


Metal Stamping. Worcester Pressed 
Steel Co., 8 pp, illus. Describes facili- 
ties for custom metal stamping. (159) 


Mechanical Tubing. Youngstown Sheet 
& Tube Co., 4 pp, illus. Features size 
and wall thickness of a complete line 
of Yoloy electric weld mechanical tub- 
ing. (160) 
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Nonferrous Metals e Parts 
Forms 


Die Castings. Advance Tool & Die Cast- 
ing Co., 8 pp, illus. Illustrates facili- 
ties for producing die castings to spe- 
cifications. (162) 
Machining Copper. American Brass Co., 
32 pp, illus., No. B-3. Suggestions for 
machining copper, brass, bronze and 
nickel silver, including tool rakes, 
clearances, cutting speeds and feeds. 
Tables give physical properties and 
specifications for Anaconda metals and 
alloys. (163) 
Electrolytic Copper Powders. American 
Metal Co., Ltd., 3 pp. Data sheets on 
specifications for electrolytic copper 
powders. (164) 
Engineering Bronzes. American Crucible 
Products Co., 12 pp, illus. Includes 
complete data on facilities, technical 
information, case histories and appli- 
cations of Promet bronzes. (165) 


Titanium Foil. American Silver Co., Inc., 
Technical Data Sheet No. 100. Thin 
gaged, commercially pure titanium foil 
rolled to close tolerance. Includes tol- 
erance chart, mill limits, mechanical 
and electrical properties, and sug- 
gested applications. (167) 


Investment Castings. Austenal Labora- 
tories, Inc., 12 pp, illus. Describes 
Microcast process and charts repre- 
sentative properties of investment cast 
alloys. (168) 


Magnesium, Aluminum Castings. Bendix 
Foundries, 4 pp. Facilities for produc- 
ing sand, die, shell, plaster and per- 
manent mold castings of magnesium 
or aluminum. (169) 


Beryllium Alloys. Beryllium Corp., 20 
pp, illus. The uses of beryllium and 
its alloys. (170) 


Duplex Tubing. Bridgeport Brass Co., 
14 pp, illus., No. 1954, Explains use 
of Duplex tubes for heat exchangers 
and condensers in which internal and 
external corrosion conditions differ. 
(171) 


Sintered Bronze. Bunting Brass & 
Bronze Co. 12 pp, illus., 56P. Infor- 
mation on stock bearings, flange stock 
bearings, washers and bars made of 
sintered bronze. (172) 


Precision Investment Castings. Crucible 
Steel Co. of America, 16 pp, illus. How 
to precision-cast unmachinable high- 
temperature alloys to close tolerances 
through “lost wax” method, (173) 


Static and Centrifugal Castings. Duraloy 
Co., 16 pp, illus., No. 3354-G. Describes 
facilities for producing high alloy 
static and centrifugal castings. Engi- 
neering data on castings for heat, cor- 
rosion and abrasion resistance. (174) 


Magnesium, Aluminum Castings. Eclipse- 
Pioneer Div. Foundries. “Book of 
Facts” shows company’s facilities for 
custom-making aluminum and magne- 
sium castings. (175) 
Nonferrous Alloy. Elgin National Watch 
Co., Abrasives Div., 2 pp. Corrosion 
resistant data and other characteris- 
tics of Elgiloy corrosion- and fatigue- 
resistant alloys. (176) 


Aluminum Bronzes. Fanstee] Metallur- 
gical Corp., Technical Data Bull. No. 
15.100. Eighteen grades of aluminum 
bronze available in centrifugal, perma- 
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nent mold and sand castings. Proper- 
ties and applications. (177) 
Aluminum Alloys. Peter A. Frasse & 
Co., Inc., 4 pp, illus. General proper- 
ties, fabricating characteristics, typi 


cal applications and available siz 
ranges of nine common aluminum al- 
loys. (178) 
Electroforming. Gar Precision Part 

Inc . | DD, llus Proc SS permits exact 


production of intricate details on 
sheet or complex forms using perma- 
nent or expendable mandrels. (179) 
Metal Powders. The Glidden Co., 6 pp. 
Contains specification sheet for lead 
and Resistox copper powders, (180) 
Investment Castings. Gray-Syracuse, 
Inc., 4 pp, illus. Parts of precision-cast 
brass, bronze, beryllium copper and 
steel. (181) 


Nickel-Base Alloys. Haynes Stellite 
Div., Union Carbide & Carbon Corp., 
40 pp. Properties, specifications and 
uses of Hastelloy corrosion resistant 
grades. (182) 


Beryllium Copper Springs. Instrument 
Specialties Co., Inc., 16 pp, illus., No. 
9. Catalog of compression springs, flat 
springs, strip springs, contact strips 
and contact rings. (183) 


Investment Castings. Investment Cast- 
ing Co., 12 pp, illus. Second edition 
explains how investment casting is 
used to eliminate machining and as- 
sembly costs and minimize waste 
metal. (184) 


Rare Earths. Lindsay Chemical Co., 12 
pp, illus. Describes company’s work in 
the rare earth field. (187) 


Lithium Metals, Compounds. Lithium 
Corp. of America. Data sheets on prop- 
erties and uses of lithium metal and 
organic and inorganic lithium com- 
pounds for metal treatment, ceramic 
modifications and welding. (188) 


Machining Titanium. Mallory-Sharon Ti- 
tanium Corp., 8 pp, illus. Machining 
recommendations for titanium and ti- 
tanium alloys. Specific information on 
turning, milling, tapping and grinding. 

(190) 


Nonferrous Castings. Monarch Alumi- 
num Mfg. Co., 4 pp, illus. Describes 
permanent mold castings made by new 
process to give high, dense finish of 
great durability. (191) 


Nonferrous Powder Parts. New Jersey 
Zinc Co., 4 pp, illus. Advantages of 
nonferrous powder parts in product 
engineering with emphasis on brass 
powder parts. (192) 


Precision Castings. Ohio Precision Cast- 
ings, Inc., 12 pp, illus. Numerous ex- 
amples of industrial applications of 
this company’s brass, bronze, alumi- 
num and beryllium copper plaster mold 
castings. (193) 


Spun Shapes. Phoenix Products Co., 
Metal Spinning Div., 4 pp, illus. De- 
scribes Phoenixspun methods for spin- 


ning spherical and extra deep-drawn 
contours. (194) 


Die Castings. Precision Castings Co., 
Inc., 24 pp, illus. Describes company’s 
integrated facilities for quantity pro- 
duction of aluminum, magnesium and 
zine die castings. (195) 
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Aluminum Extrusions. Precision Extru- 
sions, 12 pp, illus. Describes aluminum 
extrusion process. Tables of physical 
properties and recommended applica- 


tlons, (196) 
Titanium and Its Alloys. Republic Steel 
Corp., 32 pp, illus., No. 588. A practi- 


cal working manual presenting some 
basic and fairly well substantiated 
commercial quality titanium 
(197) 
Aluminum Appliance Parts. Reynolds 
Metals Co., 20 pp, illus. Discusses use 
of aluminum parts in appliances such 
as refrigerators, air conditioners, 
washers and dryers. (198) 
Zine Die Castings. St. Joseph Lead Co., 
24 pp, illus. Discusses role of zine as a 
base metal for die casting alloys and 
lists the variety of commercial finishes 
for zinc base die castings. (199) 
Centrifugal Castings. Sandusky Foundry 
& Machine Co., 6 pp, illus. Specifica- 
tion chart for ferrous and nonferrous 
alloys for centrifugal castings. (200) 
Precision Investment Casting. Alexander 
Saunders & Co., 14 pp, illus. Discus- 
sion of advantages of this process in 
comparison with conventional methods 
of production, techniques, equipment 
and supplies needed. (201) 
Bi-Metallic Construction. Arthur Tickle 
Engineering Works, 8 pp, illus. De- 
scription of Alumibond process for 
molecularly bonding aluminum and its 
alloys to iron and steel and their 
alloys. (202) 
Aluminum Wire. U. S. Rubber Co., 30 
pp, tables. A handbook on the uses and 
properties of aluminum for power and 
lighting wire. (204) 
Finned Tubing. Wolverine Tube Co., 1 p. 
Sample of Wolverine Trufin integral- 
finned tube for heat transfer equip- 
ment and other uses. (206) 


Light Metal Forgings. Wyman-Gordon 
Products Corp., 4 pp, illus. Announces 
the availability of large-size light alloy 
forgings, particularly those of magne- 
sium and 7075 aluminum, (207) 


; +s 
Lava nN 


} 1) 
and 1tS alloys, 


Nonmetallic Materials « Parts e 
Forms 


Silicone Rubber. Acushnet Process Co.., 
8 pp, illus., No. B. Describes method of 
custom-compounding silicone rubber. 
Gives property ratings, molding tech- 
niques, mold design and design speci- 
fications. (209) 
Felt Parts. American Felt Co., folder, 
illus. Describes custom-made cut felt 
parts and applications, including sepa- 
rating, protecting, sealing, polishing 
and insulation. (210) 
Flexible Tubing. American Hard Rub- 
ber Co., 4 pp, illus., No. 66-D. Physical 
properties, chemical resistance, stand- 
ard sizes and characteristics of trans- 
parent plastic tubing. (211) 


Extruded Plastics. Anchor Plastics Co. 


12 pp, illus. Applications of the ther- 
moplastic rods, tubes and shapes. Sum- 
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mary of properties of plastics mate»: 
als with usage table. (219) 
Reinforced Silicone Rubber, Ary owh, 


Rubber Co., 18 pp, illus., No, g.1; 
Technical data on Arcosil 2184 ; 
glass fabric impregnated wit} ;' 
rubber. Material has wide temperaty 
range, high strength and ff 


Epoxy Resins, Hardeners. Bakelite ( 
16 pp, illus. Describes use of ep, 
resins for tools, dies, jigs, adhesjy 
etc. Separate section devoted to relea: 
agents for molds. (214 


Polyester Resins. Barrett Div., A}}j 
Chemical & Dye Corp., 14 pp. Tec 
nical data reports 55-1 through 55-1 
Properties of rigid, flexible and resjjj. 
ent types of Plaskon polyester resins 

(215 
Super Refractories. The Carborundun 
Co., 22 pp, iHlus., No. 5056. Silicon ca) 
bide, mullite aluminum oxide, and alv- 
mina refractories and cements, with 
applications and properties. (216) 


Polyester Resins. Celanese Corp, of 
America, Plastics Div., 22 pp, illus, 
Provides background information, 
properties, curing processes, formula- 
tions and instructions for laminating, 
casting, spraying and impregnating 
with the MR series, low pressure, lig- 
uid thermosetting resins. (217) 


) 
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Compounded Elastomers. Chicago Rav- 
hide Mfg. Co., 32 pp, illus. Character 
istics, properties and engineering ap- 
plications of Sirvene compounded 
elastomers. (218) 


Thermoplastic. Colonial Plastics Mfg. 
Co., Industrial Div., 16 pp. Technical 
data on properties, available forms, 
fabrication and applications of Luco- 
flex, a rigid polyvinyl chloride. (220) 


Coated Fabrics. Connecticut Hard Rub- 
ber Co. Uses; chemical, electrical a1 
mechanical properties; and availabi 
ity of heat resistant, silicone rubber 
coated glass fabrics. (221) 


Vulcanized Fibre. Continental-Diamoné 
Fibre Co., 12 pp, illus., No. DVF-5) 
Complete physical, chemical and elec- 
trical properties and other engineering 
data for vulcanized fibre parts, sheets, 
tubes and rods, (222) 
Barrier Materials. Dobeckmun Co., 4 pp, 
illus. Flexible packaging materials: 
combinations of polyethylene, Kraft 
paper, vinyl, aluminum foil, wax. 

(223) 
Plastic Film. E. I. du Pont de Nemours 
& Co., Film Dept., 8 \pp, illus. Latest 
commercial uses and detailed physical 
and chemical properties of sada 


“ 


industrial Textile Fibers. FE. I. du Pont 
de Nemours & Co., Inc., Textile Fibers 
Dept., 20 pp. Consideration of syn- 
thetic fibers as industrial materials. 
Includes rayon, acetate, nylon, Orlon, 
Dacron and Teflon fibers. (225) 


Felt. The Felters Co., 22 pp. Design 
properties, selection and applications 
of felt and felt products. (226) 


Laminated Plastics Service. The Formica 
Co., 6 pp, illus. Describes customer 
service in research and fabricating for 


both custom and standard yt an 
zal 
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lating Materials. General 
8 pp, illus. Lists insulat- 
jals, including varnishes, fin- 


Sing n : 
es mica mat. Properties and 

° [Stes : 99QO 
appl ons given. (228) 
gubbe: Mountings and Bushings. General 


Rubber Co., Industrial Prod- 
12 pp, illus., No. 701. Rub- 
mountings and bushings for 
isolation and oscillatory-mo 
(229) 


Tir 


] 


Ol arings. 


S vinyl Tubing. Gering Products, Inc., 4 


is. Folder on Ger-F lex, a trans- 
+ nontoxic, vinyl plastic flexible 
xat cannot corrode. (230) 


plastics Stamping. B. F. Goodrich Chem- 
‘cal Co., 7 pp, illus. How to form rigid 
vinyl plastic parts with metal stamp- 
ing presses and Geon resins. (231) 
Graphite. Graphite Specialties Corp., 
4 pp, No. GS 101-1. An impervious 
graphite, more than 99.5% pure car- 
bon, for high temperature parts. 
Chemical resistance data and physical 
properties including heat effects to 
5700 F. (232) 


Structural Honeycomb. Hexcel Products 
Co., 32 pp, illus., No. C. Technical data 
on aluminum, glass fabric, stainless 
steel and cotton fabric honeycomb core 
for sandwich construction. (233 


Electrical Insulation. Irvington Varnish 
& Insulator Div., Minnesota Mining & 
Mfg. Co., Irvington, N. J. Loose-leaf 
binder catalog of flexible electrical in- 
sulation materials. Includes charts and 
conversion tables. Write direct to Irv- 
ington on company letterhead. 


Standard Bearing Sizes. Keystone Car- 
bon Co., 30 pp. Dimensions and order- 
ing code numbers for more than 1000 
metal commercial bearing sizes. In- 
cludes sizes for sleeve, flange, double 
and single hub spherical type bearings 
and thrust washers. (234) 


Foam Polystyrene. Koppers Co., Inc., 10 
pp, No. C-4-200-T. Describes expand- 
able polystyrene beads and polystyrene 
foam. Includes physical and chemical 
properties, suggested applications, 
molding data and instructions for use 
of adhesives with the material. (235) 


Rubber Design Handbook. Lavelle Rub- 
ber Co., 80 pp, illus., No. MT-56. Basic 
facts pertaining to the design of cus- 
tom-made rubber ‘and rubber-like arti- 
cles are given in this thumb indexed 
handbook, together with actual sam- 
ples of products. (237) 


Silicones. Linde Air Products Co., 4 pp. 
A catalog of principal silicones, sili- 
cone intermediates and silicone mono- 
mers sold by Linde. (238) 


Hardboards. Masonite Corp., 24 pp, 
illus., No. 1d/2, Properties and advan- 
tages of Preswood and other Masonite 
hardboards, and their relation to prod- 
uct design. (239) 


Refractory Porcelain. McDanel Refrac- 
tory Porcelain Co., 36 pp, illus. Cata- 
log of high temperature porcelain 
products with physical, mechanical 
and electrical properties, (240) 
Insulating Material. Mica Insulator Co. 
Catalog of standard electrical insulat- 
ing materials, (242) 
Carbon Specialties. Morganite, Inc., 12 


pp, illus, Design data reference for 
arbon specialties, including chemical 
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and physical properties, and typical 
blank sizes and parts. (2438) 
Glass Bonded Mica. Mycalex Corp. of 
America, 24 pp, illus. Design informa- 
tion for parts to be machined from 
glass bonded mica. (244) 
Cathode Protection. National Carbon 
Co., 12 pp, illus., No. S-6500. How to 
mitigate corrosion of underground and 
submerged metal structures by appli- 
cation of an impressed current cath 
odie protection system using graphite 
anodes. (245) 
Plastics Pipe. National Tube Div., U. S. 
Steel Corp., 28 pp, illus., No. 24. Data 
on unplasticized rigid polyvinyl chlo- 
ride pipe, both normal and high impact 
types. Describes installation tech- 
niques. (246) 
Vulcanized Fibre. National Vulcanized 
Fibre Co., 18 pp, illus. How vulcanized 
fibre is made; its outstanding proper- 
ties; shapes and grades available; and 
typical applications. (247) 
Synthetic Rubber. Naugatuck Chemical 
Div., U. S. Rubber Co., 8 pp, illus. De- 
scribes eight synthetic rubber latex 
materials and lists the uses for which 
each was developed. (248) 
Foamed Plastic. Nopco Chemical Co. 
Suggested application of Nopco-foam, 
a flexible foamed plastic. (249) 
Carbon Parts. Ohio Carbon Co., 4 pp, 
illus. Gives thermal, mechanical and 
electro-mechanical properties of corn- 
pany’s carbon parts. (250) 
Fiber Glass. Pittsburgh Plate Glass Co., 
4 pp, illus. Advantages of using glass 
fiber for sound and heat insulation 
applications, (251) 
Carbon Graphite. Pure Carbon Co., Inc., 
32 pp, illus., No. 52. Technical data 
giving properties, applications and 
specifications of Purebon carbon 
graphite. (252) 
Plastics Sheets, Tubing. Pyramid Plas- 
tics, Inc. Price list and data on plastics 
tubing, pipe, rod, sheets and fittings. 

(253) 
Polyester Resins. Reichhold Chemicals, 
Inc. Brochure includes 11 technical 
bulletins, two to six pages long, de- 
scribing the Polylite line of liquid 
thermosetting polyester resins. The 
bulletins cover molding characteristics 
and physical properties of ten resins 
of various heat- and light-resistant 
grades, suitable for use in glass fiber 
reinforced applications. (254) 


Laminated Teflon Pipe. Resistoflex Corp., 
4 pp, illus. Woven glass impregnated 
with Tefion resin makes pipe for work- 
ing pressures to 300 psi. Physical and 
chemical properties given. (255) 
Vulcanized Fibre Products. Spaulding 
Fibre Co., 36 pp, illus. Vulcanized 
fibre sheets, rods and tubes; fabri- 
cated parts; electrical insulating mate- 
rials; laminated thermosetting plas- 
tics; motor insulation; fibre board and 
transformer board. Physical, mechan- 
ical and electrical properties of all 
materials in chart form. (256) 


Steatite Ceramic. Star Porcelain Co., 

1p, No. 600. Standard ways of insulat- 
ing washers and bushings of steatite 
for high temperature insulation appli- 
cations. (257) 
Reinforced Plastics. Strick Plastics 
Corp., 4 pp, illus. Describes reinforced 
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polyester laminate with good thermal, 
electrical, chemical and mechanical 
properties. Typical applications given. 
(2538) 
Pipe Fittings, Flanges. Tube Turns 
Plastics, Inc., 12 pp, illus. Drawings 
and data on fittings and flanges made 
of unplasticized polyvinyl chloride. 
(260) 
Rubber Engineering Data, Tyer Rubber 
Co. Illustrates molded and extruded 
rubber products and provides technical 
specifications and relative properties 
of natural rubber, Buna S, Buna N, 
neoprene, butyl, thiokol and silicone. 
(261) 
[Aeta) Plywood Laminate. United States 
Plywood Corp., 8 pp, illus. Gives special 
features, advantages and wide variety 
of uses for Armoply, sheet metal- 
bonded plywood. (262) 


Te!rafluoroethylene. U. S. Gasket Co., 
No. 300. Tables and descriptive matter 
on chemical, electrical, thermal and 
mechanical properties of Teflon. (263) 
Ny'on Screws. Weckesser Co., 3 pp, 
illus. Describes black nylon screws and 
nuts and use in design problems. Gives 
price list for various types. (264) 
Industrial Fibers, Textiles. Welling‘on 
Sears Co., 26 pp, illus. Properties of 
industrial textile fibers, including cot- 
ton, rayon, acetate, nylon, acrylic, 
polyester, glass, vinyl and protein. 
Defines yarn designations basic weaves 
and variations as used in fabrics. How 
fabrics are selected for use with rub- 
ber; as coated fabrics; in laminated 
plastics; for filtration purposes; and 
in other applications. (265) 
Laminated Plastics. Westinghouse Elec- 
tric Corp., 50 pp. Catalog on indus- 
trial Micarta covering all grades and 
forms in which it is supplied, and 
the chemical, mechanical and electrical 
properties of each. Machining data 
given. (267) 


Finishes e Cleaning and Finishing 


Barrel Finishing. The Abbott Ball Co., 
8 pp, illus. Describes barrel finishing 
techniques with a new design tumbling 
barrel. (269) 
Aluminum Finishes. Aluminum Co. of 
America, 48 pp, illus. Discusses meth- 
ods in which appearance and perform- 
ance characteristics of aluminum may 
be changed. Factors covered include 
texture, reflection, durability and sur- 
face hardness. Finishing methods and 
applications of specific finishes to 
products and structures are given. 
(270) 
Hot Dip Galvanized Coatings. American 
Hot Dip Galvanizer’s Assn., Inc., 16 
pp, illus. Description of hot dip gal- 
vanizing process in industrial and con- 
sumer applications. (271) 
Plastics Finish. John L. Armitage & Co., 
8 pp. Information on Armorhide, a 
textured plastic resembling leather. 
(272) 
Spray Painting. Conforming Matrix 
Corp., 5 pp, illus. Gives description, 
uses, and advantages of this firm’s 
spraying masks, mask washing ma- 
chine and spray painting equipment. 
(273) 
Vapor-Spray Degreasers. Detrex Corp., 
4 pp, illus. Open top degreasers for 
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pure vapor degreasing, spray flushing 
with oil-free solvent distillate and final 
pure rinse. (274) 
B'ack Oxide Finish. Du-Lite Chemical 
Corp. How Du-Lite finishes can be used 
for any steel blackening problem. Also 
information on Du-Lite cleaner, strip- 
pers and burnishing compounds. 
(275) 
Air Dry Lubricant. Electrofilm Corp., 4 
pp, illus. Complete data on Lubro-bond, 
a dry film lubricating compound spe- 
cifically designed to meet the anti-fric- 
tion requirements of industry. (276) 
Solution Coating Resin. Firestone Plas- 
tics Co., 8 pp, No. 13. Properties and 
uses of Exon 450 vinyl chloride copoly- 
mer resin for solution coatings, either 
permanent or strippable. (277) 


Chemica! Resistant Coatings. McDougall- 
Butler Co., Inc., 4 pp, illus. Describes 
chemical resistant coating used with- 
out primer on metal and wood sur- 
faces. (278) 
Enamel. Maas & Waldstein Co., 2 pp, 
No. 520. Data sheet for industrial 
multicolored enamels. (279) 


Silicone-Base Finish. Midland Industrial 
Finishes Co. Brochure describes sili- 
cone-base finish. said to resist heat at 
500 F without discoloration. (280) 


Barrel Finishing. Minnesota Mining & 
Mfg. Co., 12 pp, illus. How barrel fin- 
ishing works, when to use it, and what 
operations barrel finishing performs. 
Supplementary booklet discusses abra- 
sive chips and compounds for barrel 
finishing. (281) 
Micropolishing. The Murray-Way Corp. 
Engineering specifications and auxili- 
ary equipment needed for micropolish- 
ing. (282) 
Primers. Neilson Chemical Co., 4 pp, 
No. 55-133. Describes Lyfanite coat- 
ings, corrosion, resistant phosphate 
coatings for aluminum, ferrous allovs 
and other metal surfaces. (283) 


Metal Cleaner. Niagara Alkali Co. 
Pamphlet gives properties of Nialk 
Trichlorethylene, high quality metal- 
cleaning and degreasing agent. (284) 
Blast Cleaning and Dust Control. Pang- 
born Corp., No. 227. Describes Roto- 
blast equipment designed for blast 
cleaning of castings, forgings and heat 
treated parts. Emphasizes features of 
Rotoblast wheel. (286) 


Paint Spray. Ransburg Electrocoating 
Corp., 16 pp, illus. Electrostatic spray 
paint process for automatic industrial 
applications. (287) 
Porous Chromium Coatings. Van der 
Horst Corp. of America, 12 pp, illus. 
Describes an oil-retaining. wear re- 
sistant chromium coating for bearing 
surfaces, cylinder walls and other ap- 
plications where hard wear and lubri- 
cation are factors. (288) 


Methods and Equipment 


induction Furnaces. Ajax Electrothermic 
Corp., 8 pp, illus. No. 27-B. Induction 
furnaces for precision melting, heating 
forging billets, and heat treating. In- 
cludes selector chart for induction 
heating and melting applications. 
(291) 
Gasket Materials. Armstrong Cork Co., 
24 pp, illus. Complete data on various 
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cork and rubber gasket materials made 
to meet government specifications. 
(292) 
Epoxy Resin Adhesives. Armstrong 
Products Co., 16 pp. Prices and tech- 
nical data on adhesives having high 
tensile shear strengths. Information 
on a new line of epoxy resin formula- 
tions with low shrinkage and good 
electrical properties. (293) 
Industrial Radiography. Atomic Energy 
of Canada, Ltd., Commercial Products 
Div. Up-to-date information on non- 
destructive testing of metals by gamma 
radiography. (294) 
Echelle Spectrographs. Bausch & Lomb, 
23 pp, illus. Catalog shows how the 
echelle type spectrograph works, what 
it does and the instrumentation avail- 
able. (295) 
Coated Abrasives. Behr-Manning Corp., 
60 pp, illus. Compilation of technical 
papers on coated abrasive grinding 
and polishing techniques. Covers coat- 
ed abrasives theory and practice, con- 
tour polishing and grinding, part siz- 
ing and deburring. (296) 
Black Light. Black Light Corp. of 
America, 65 pp, illus. Long wave ultra- 
violet light for display, industrial in- 
spection and flaw detection. Case his- 
tories plus data on research in this 


field. (297) 
Chromium-Molybdenum § Electrodes. 
Champion Rivet Co., 11 pp, plus 


graphs. New welding electrodes for 
chromium-molybdenum alloy steels. 
Complete welding data includes physi- 
cal properties, chemical analyses of 
weld deposits, mechanical properties 
and welding technique analysis. (298) 


Projection Gaging. Eastman Kodak Co.. 
12 pp, illus. Describes four models of 
the contour projector and their acces- 
sories for inspection usage. (300) 
Electric Sintering Furnaces. The Electric 
Furnace Co., 4 pp, illus. Descriptions 
of nine sintering furnaces. (301) 
Fasteners. H. M. Harper Co., 8 pp, 
illus., vol. 19, no. 2. Various case his- 
tories of applications of Harper’s 
fasteners, emphasizing corrosion-re- 
sistant bolts. (303) 


Furnaces. C. I. Hayes, Inc., 44 pp, illus., 
No. 112. Complete data on a variety 
of furnaces for hardening, tempering, 
earbonitriding, forge heating, sinter- 
ing, annealing and tool heat treating, 
as well as on atmosphere generators 
and ammonia dissociators (304) 


Heat-Treating Furnaces. Hevi Duty Elec- 
tric Co., 8 pp, illus., No. 653. Describes 
furnaces for annealing, stress reliev- 
ing and nitriding. (305) 
Pyrometers. Illinois Testing Labs Inc., 
6 pp, illus. Thermoelectric pvrometer 
for precision measurements of temper- 
atures beyond 1000 F. (306) 


Atmosphere Control. Leeds & Northrup 
Co., 20 pp, illus., No. TD4-620(1). How 
to control surface carbon content auto- 
matically in heat-treating steel. (307) 


Tubular Furnaces. Marshall Products 
Co., 4 pp, illus. Discusses both the 
creep test and tensile test models of 
Marshall tubular furnaces, as well as 
control panels and radial brackets. In- 
cludes specifications. (308) 


Furnace and Oven Controls. Minneapolis- 
Honeywell Regulator Co., 44 pp, illus., 






No. 54-1. Catalog and price list 
Brown instruments and Honeyy,) 
controls for industrial furnace 4), 
oven equipment. (209) 
Induction Brazing. The Ohio Cranks} 

Co. “Typical Results of Tocco Inq 
tion Brazing and Soldering” shows } 
case histories the advantages of tho«. 
fastening methods. (21 
Surface Pyrometer. Pyromete? 

ment Co., Inc., 6 pp, illus., te 
Complete data on the Pyro surfap, 


pyrometer for quick and accurate gy, 
face and sub-surface’ temperaty;, 
readings. (311 


Cold Cabinet. Revco, Inc., 2 pp. Loy 
temperature cabinet for industria 
processes and research. (319) 
Hardness Testers. Riehle Testing Ma. 
chines, Div. of American Machine ¢ 
Metals, Inc., 4 pp, illus., No. RH-1154. 
Portable hardness testers for Rockwell 
readings with scales A, B, C, D, F 
and G. (313) 


Screws. Russell, Burdsall & Ward Bolt 
& Nut Co., 8 pp, illus. Presents princi. 
ple of fastening, advantages and speci. 
fications of a complete line of Spin. 
Lock screws available in hex, pan, 
truss or flat heads. (314) 


Set Screws. Set Screw & Mfg. Co., 24 
pp, No. 19. Lists prices and dimen. 


sional information. (315) 


Fasteners. Simmons Fasteners Corp, 
36 pp, illus., No. 1252. Detailed infor- 
mation on Dual-Lock, Link-Lock, 


Quick-Lock, Roto-Lock and Spring- 
Lock fasteners. (316) 
Heat Treating Equipment. Stanwood 


Corp., 4 pp. Brief description of types 
of heat treating equipment with sug- 
gested applications. (317) 


Tool, Dies, Plastics Molds. Sylvania Elec- 
tric Products, Inc., 11 pp, illus. De- 
scribes facilities for design, engineer- 
ing and manufacture of tools, dies and 
molds for plastics. (318) 


Preheat Temperatures. Tempil Corp. 
Chart lists recommended preheat tem- 
peratures for 79 commonly used met- 
als and alloys. (319) 


Electric Furnaces, Controls. Thermo Elec- 
tric Mfg. Co., 20 pp, illus., No. 56. 
Electric furnaces, temperature con- 
trollers and hot plates for industrial 
use. (320) 


Brazing Alloys. United Wire & Supply 
Co., 3 pp, illus. Wire brazing alumi- 
num for low temperature brazing of 
various metals and alloys. (321) 


Welding Process. Westinghouse Elec- 
tric Corp., 7 pp, No. B-6525. Per- 
formance and applications of con- 
sumable electrode inert gas welding 
process. (322) 


Hardness Testers. Wilson Mechanical 
Instrument Div., American Chain & 
Cable Co., Inc. Engineering data, uses 
and design features of Rockwell hard- 
ness testers. (323) 


Heating Units. Edwin L. Wiegand ©o., 
No. 50. Catalog of industrial heating 


units with specifications and age) 


Cold Roll Forming. The Yoder Co., 88 
pp, illus. Designed as a text or refer- 
ence book on the function, scope 20 
economies of cold-roll forming. (825) 
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, 24 Inspire knives and weapons. And the place and should not be ne- 
15) Designs compass certainly must have glected. 

_ been inspired by the magnetic It is encouraging to note 
for. properties of the lodestone. that a growing number of com- 
ack, Today, this little recog- panies are again recognizing 
18) Which comes first, the design nized creative function of ma- the importance of spending 
ood or the material? Unlike the terials continues to foster new time and money on developing 
pes “chicken - or - the - egg”’ riddle, designs and products. The materials, not for any known 
7) this question can be answered, unique electrical properties of present use, but for the future. 
4 but the answer is not always germanium and other’ semi- One company, for example, is 
Ne. the same. A common answer conductor materials led to the engaged in developing and 
er- is that the design naturally development of transistors; the studying ultra-high purity met- 
oy comes first. And it would ap- porous nature of metal powder als. In the case of vanadium 
4 pear more logical that a design parts led to the oilless bearing; metal, they have investigated 
mt or product must be conceived the piezoelectric properties of its unique electrical property, 
et- first and then materials found quartz crystals gave rise to a namely, that the coefficient of 
9) to embody the design. This or- large family of electronic de- resistance changes linearly with 
eE der of things is certainly true vices. temperature. They are confi- 
-. in many cases. But it is also Despite the fact that ma- dent that this unusual charac- 
) true that materials themselves terials themselves have always teristic will lead to new de- 
Wy stimulate designs and products. inspired new designs and prod- signs, new devices and new 
ai. The late Dr. Lester re- ucts, the tendency of industry mechanisms. 

of ferred to this creative function has been to underestimate the It is to be hoped that 
1) as the “inspirational aspect of importance of materials’ crea- many more organizations, in- 
4 materials.” It has always been tive role. Traditionally, pro- cluding the universities and 
=. indispensable to the develop- ducers have concentrated on research institutions, will de- 
ng ment of civilization. It was the developing materials to meet vote a greater share of their 
E stimulus that led to many of specific applications or require- energies to developing mate- 
ir man’s earliest inventions. The ments. This approach must, of rials which, although not im- 
es cutting property of sharp course, continue to be used. mediately useful, are capable 
stones, for example, most likely But the approach which we are of inspiring new and better 
4 led to the development of discussing here also has its designs in the future. 

ng 
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Steam jet assemblies, Du Pont’s 
Pigments Dept., are subject to cor- 
rosion by high velocity steam and 
dilute hydrochloric acid. Cast iron 
steam jet diffusers had to be replaced 
every 3 mo. 


Where Industry Is Using Titanium. 


@ The use of titanium for its 
strength-weight properties in mil- 
itary aircraft is well known. 
Looking to the future, these same 
properties will help trim weight 
and increase payload in all types 
of civilian aircraft. But apart 
from the aircraft industry, tita- 
nium can make a real contribu- 
tion to American industry, par- 
ticularly for companies plagued by 
serious corrosion losses. 

Titanium sheet currently sells 
for about $15.00 per lb. A price 
level of $2.00 to $5.00 per Ib has 
been forecast in five to ten years. 
But even at today’s titanium 
prices, many present industrial 
applications are economically 
sound. 


Chemical applications 


In the chemical industry tita- 
nium has proved its value in a 
Minneapolis - Honeywell titanium 
valve. This valve, machined from 
a commercial (A-70) titanium 
forging, resists a corrosive and 
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320 POUND 
REM-CRU A70 FORGING 
FOR VALVE BODY, A 70 

BAR FOR TRIM 


Titanium valve has a 2700 psi pres- 
sure drop. Stainless steel valve used 
in the same application lost control 
after 70 hr. This valve operated 
1680 hr without overhauling, an in- 
crease of 24 times. 


erosive fluid flowing at high ve- 
locity. The inlet pressure is 3000 
psi and there is a 2700 psi pres- 
sure drop across the valve. A 
stainless steel valve previously 
used lost control after 70 hr serv- 
ice. This valve, shown in the ac- 
companying photograph, operated 
1680 hr without overhauling, an 
increase of 24 times. 

In a manufacturing process at 
the Pigments Department of E. I. 
du Pont de Nemours, steam jet 
assemblies are used to create 
process vacuum. They are subject 
to corrosion by high velocity 
steam and dilute hydrochloric 
acid. Original diffusers made of 
cast iron had to be replaced every 
three months. Du Pont engineers 
tried a variety of corrosion resist- 
ing metals, including bronzes and 
special purpose alloys without 
success. Titanium steam jet dif- 
fusers—indicated by arrows in 
the photograph—were put into 
service two and a half years ago. 
They are still operating and have 
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Impeller used by Calera Mining Cy, 








, Tita 
for cobalt recovery operation, Titgy;. acid 
um impeller, left, operates in an auty. heav 
clave, right, with 10-25% sulfur down 
acid solution at 600 psi and 409 P. 

by 


given continuous trouble-free op- 
eration with no sign of corrosion. 

Du Pont had another problem 
at its Chambers Works. Stainless 
tubes handling 60% nitric acid 
at 480 F at 300 psi became 
badly corroded that operations 
had to be suspended every four 
to six months. Du Pont engineers 
observed that the failure always 
occurred at the top of the con- 
denser and that this area was the 
most vulnerable to corrosion. A 
titanium “top hat” was put to 
work. It consisted of a cluster of 
70 thin walled titanium (A-55) 
tubes welded to a flat disc. Fit 
ting snugly into the condenser, it 
protected the top 3 in. where fail: 
ure had occurred. 

The accompanying photograp! 
shows the condenser after eight 
months’ continuous service an 
six months’ intermittent service 
When the titanium insert was I 
moved for inspection there wer 
no visible signs of corrosion be 

(Continued on p 114) 
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Titanium and ceramic parts for General Electric’s 
microminiature electronic tube, 6BY4. Heater buttons, 
cathode, plate, and grid connections are made of titanium, 
as its thermal expansion matches that of ceramic. 


Titanium insert protects condenser handling 60% nitric 
acid at 480 F and 300 psi. Area was formerly subject to 
heavy corrosion. “Top hat” has saved replacements and 
down-time. 


auto. 
L Furie 
00 F 


by G. T. Fraser, W. L. Finlay, A. G. Caterson, Rem-Cru Titanium, Inc. 
) » 
‘€,.. and Saving Money 


Op Many applications of titanium COST ANALYSIS OF STAINLESS VS TITANIUM 
sion. are economically sound even at 
hare today’s prices, The accompany- 
lee ing table shows a cost analysis 


of titanium and stainless finished 


AISI Type 316 


Stainless Steel Rem-Cru A 70 Titanium | Cost Factor 





acid 


assemblies. Although the price Price per Ib of 0.0625 sheet $0.8325 $15.10 18 | 
, 80 per pound of titanium sheet is (1000-Ib quantity) | 
lons 18 times more expensive than Price per sheet Density 0.286 Ib /in.’ Density 0.163 10 | 
four type 316 stainless, and the price 62.8 Ib /sheet 35.4 Ib /sheet 
eer per square foot is about ten Finished assembly cost Materials = x Materials = 10.1x 


(Assuming material costs are | Fabricating = 4x Fabricating = 4x 
20% of finished assembly in | Finished Assembly = 5x | Finished Assembly = 14.1x) less than 3 





vays times more expensive, the cost of 


finished equipment is roughly 














con- j 
the estimated to be only two or three — 
WT times more expensive. But in 
? many cases where titanium will | 
outlast other materials by a fac- 
r of tor of only two to three times, it 
59) should be the choice merely on 
rs pr ra of sepmneninante, wodegrd $800; in a high chromium-nickel- year in which titanium was 
or these replacements is ar : 
fail- another important consideration. moly bdenum alloy, $1500; ne ed nenlty peeenens 68 Oe engenee 
tanium, $2800. A large titanium ing metal, there have been five 
Omega, Inc., a pioneer in the heat exchanger was _ recently price reductions. This downward | 
aph manufacture of titanium anodiz- quoted at $7637; the same heat trend is expected to continue. 
ight ing racks, quotes a price of three exchanger in stainless steel was 2) Optimum methods of welding, { 
and times as much for titanium rack quoted at $3000. The titanium forming and machining are just | 
rice. as against the same rack in alu- equipment was purchased. becoming well established. As 
ve minum. The Pfaudler Co., a wider experience is gained, manu- 
vert large manufacturer of equipment Where the choice is doubtful, facturing costs will be reduced 
* for chemical process industry, two factors in the future will which certainly will make fin- 
14) quotes the following price on a tend to tip the scales in favor of ished titanium assemblies lower 





10-gal reactor: in stainless steel, 


titanium. 1) Since 1951, the first 


in cost. 
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Stainless steel and titanium after exposure to calcium hypochlorite. Part 


at left is of AISI type 316 stainless; part at right is Rem-Cru A 70. 


After 


7-mo operation, machining marks on the titanium are still visible, 


yond a slight discoloration. 

At Wyandotte Chemicals Corp., 
a titanium impeller is used in a 
mixture of organic chlorides and 
a 3.5% solution of hydrochloric 
acid. A high nickel-chromium- 
molybdenum alloy, designed for 
resistance to hydrochloric acid 
was tried. It failed rapidly by 
pitting corrosion when free chlo- 
rine additions were made to the 
solutions. Titanium proved corro- 
sion resistant to both the acid 
solution and the moist chlorine. 
After a year this impeller shows 
no visible sign of corrosion. 

Another example of titanium 
equipment is a large impeller at 
Calera Mining Co. It was de- 
signed by Chemical Construction 
for Calera’s cobalt recovery oper- 
ation. The impeller operates in 
an autoclave with a 10 to 25% 
sulfuric acid solution at 600 psi 
and 400 F. The impeller is shown 
at the left of the accompanying 
photograph. The titanium let- 
down valve of the autoclave stand- 
ing beside it handles the same 
solution. 

A filter press at Pennsylvania 
Salt Manufacturing Co. presses 
solid cakes from a _ corrosive 
slurry of calcium hypochlorite. 
Stainless steel components were 
severely pitted within one to three 
weeks. After seven months, the 
machining marks on the titanium 
parts are still visible. Titanium 
is also proving valuable in making 
commercial bleach (sodium and 
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calcium hypochlorite). Struthers 
Wells Co. recently completed a 
large titanium heat exchanger for 
making sodium hypochlorite. In 
it are several hundred feet of ti- 
tanium. 

Titanium equipment in the pa- 
per pulp industry is handling 
chlorine dioxide. Although chlo- 
rine dioxide gives superior white- 
ness and less fiber degradation, 
it is difficult to find suitable 
construction material. Stainless 
steels, including type 316, are 
rapidly pitted, particularly in an 
abrasive slurry. Special purpose 
alloy equipment shows more resis- 
tance, but service life is often 
disappointing. 

During 1953 and 1954, titanium 
was tested for use in chlorine di- 
oxide and showed virtually no cor- 
rosion. First, small titanium 
parts such as baffles, valves and 
nozzles were put to work. One 
nozzle when made of a high chro- 
mium-nickel-molybdenum alloy had 
to be replaced every 5 hr. Tita- 
nium nozzles are still in service 
after 13 months. 

First large-scale use in the paper 
industry was a chlorine dioxide 
mixer, built by Improved Paper 
Machinery Co. for the Carolina 
Division of the Riegel Paper Corp. 
The mixer is lined with %-in. 
thick A-70 sheet. The fact that 
titanium welds have equal corro- 
sion resistance to the base metal 
was an important consideration in 
the design of the unit. Because 


MATERIALS & METHODS 


the mixer was put into service at 
the end of 1955, it is too early to 
report any performance data. 


Service experience with this tita. 
nium lined unit should indicate 
whether or not titanium will be q 
practical material for large-scale 
installations in the paper industry, 


Finishing and electronic uses 


Titanium is finding wide use 
for anodizing racks. Titanium not 
only resists corrosion, but tita- 
nium fingers do not become non- 
conducting during the anodizing 
process. This saves the extra op- 
eration of stripping the rack be- 
tween cycles. On the basis of 
production experience with ano- 
dizing racks, other racks operat- 
ing in similar acid solutions, such 
as electropolishing and _ electro- 
plating racks, are under test. 

The corrosion resistance of ti- 
tanium is not the only reason for 
its application. The General Elec- 
tric microminiature electronic 
tube, 6BY4, is constructed of ti- 
tanium and ceramic. Titanium is 
used for heater buttons, cathode, 
plate and grid connections. It was 
chosen partially because its co- 
efficient of thermal expansion is 
well matched to the ceramic. 

However, there are other im- 
portant considerations. The tita- 
nium parts can be degassed at 
temperatures below those at which 
the oxide coated cathode becomes 
active. Once degassed, the tita- 
nium rapidly unites with oxygen 
and nitrogen, dissolves’ these 
gasses and holds them in perma- 
nent stable combination. Tita- 
nium parts protect the cathode 
by acting as a sump for the oxy- 
gen and nitrogen remaining in 
the tube after sealing. 

Other applications where tita- 
nium appears to be a logical choice 
are still in the preliminary stage. 
In this category is the use of tita- 
nium for rocker arms in truck 
engines; for high speed centri- 
fuges; for equipment to process 
the high temperature-high pres- 
sure distillation of sea water; for 
marine boiler feed pumps; for 
lightweight, corrosion resistant 
equipment in the food industry. 
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Plastics tools help launch turbo-prop 


. 

; { 

R About 10,000 of the nearly 50,000 
| | parts estimated to make up the Lock- 


. heed C-130 turbo-prop transport are 
produced with plastics tools, dies, Jigs 
and fixtures. Plastics tools chop produc- 
tion time and cost, and permit amortiza- 
on of tooling costs over the relatively 
short production rums common to the 
aircraft industry. 
Possibly the largest plastics tool ever 
| made is the master gage for checking 
alignment of the C-130’s whole upper 
front window area. Shell of the gage 
is an epoxy-glass laminate made with 
Bakelite’s epoxy resins, formulated by 
Rezolin, Inc. The frame of the gage is 
normalized steel, and is 18 ft wide by 
14 ft deep by 9 ft high. 
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Cover plate in nose of Army helicopter is attached with Vibrex fasteners for 


ease of assembly and disassembly. 












How it works 


The Vibrex fastener is a decep- 
tively simple assembly. Made by 
Vibrex Fastener Corp., Mount 
Kisco, N.Y., it consists essentially 
of a steel stud with a slotted or 
wing head, a compressible rubber 
sleeve, a nylon cam and a notched 
steel pin. Fully assembled it can 
be inserted in a plain 14-in. hole 
and locked in place with less than 
half a turn of the stud. 

Locking action is provided by 
the compressible sleeve. When the 






Where it’s used 


The Vibrex fastener is designed 
essentially to fasten two or more 
plates together. The most impor- 
tant uses of the fastener include: 
panel fasteners on various elec- 
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stud is turned clockwise the re- 
taining pin, which rides on the 
cam surface, forces the cam back 
against the sleeve, compressing it 
and causing it to bulge outward. 
The retaining pin locks audibly by 
dropping into a notch in the cam 
surface. The bulge of the sleeve, 
together with the resulting spring 
force against the panel, provides 
a tight joint that also seals out 
dust and moisture. The fastener 
can be quickly unlocked by turn- 
ing the stud counterclockwise. 
Locking and unlocking torque is 
about 4 in.-lb. 


anti-vibration 
instruments, 


tronic chassis; 
mountings for 
motors, relays, fans, etc.; rattle- 
free joints in home appliances, es- 


pecially air conditioners; and 
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A new blind fastener quick- 
ly locks a panel in place, 
also acts as an elastic shock 
absorber. Its development 
hinged on the solution of a 
tricky materials problem. 


An Unusual Fastener— 


and the materials engineering 
that made it possible 


Where panels of more than a 
certain thickness are to be joined, 
a longer stud, together with a 
spacer washer (90 durometer rub- 
ber) considerably harder than the 
sleeve, is used. Since the spacer 
washer compensates for the addi- 
tional panel thickness and does 
not compress, the locking bulge 
and the relative position of the 
sleeve remain unchanged. Where 
vibration or shock control is desir- 
able, cushion washers are used be- 
tween panels or between stud head 
and panel to eliminate metal-to- 
metal contact. 


cabinet and drawer latches. 

The fastener is unusually suit- 
able for assembling soft or 
brittle materials—such as glass, 
ceramics, plastics and composition 
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oard—since locking pressure has 
maximum predetermined limit 
hat cannot be exceeded by assem- 
personnel. One of the poten- 
ally most important applications 
f this kind where a blind fastener 
essential is in the fastening of 
tachment plates or components 
aluminum or glass-reinforced 
plastic honeycomb panels. Other 
important advantages of the fas- 
tener are 1) its ability to tolerate 
considerable misalignment, and 2) 
the ability of the sleeve to conform 
to a curved configuration—a fea- 
ture that makes the fastener par- 
ticularly suitable for use with 
components such as hollow tubes 
and corrugated sheet. 

Use of the Vibrex fastener is 
limited to some extent by its rela- 
tively low pull-out strength (see 
later discussion on performance) 
and by the environmental prop- 
erties of the rubber sleeve. The 
fastener is not suitable for use at 
high or extremely low tempera- 
tures, or in contact with oils. 





Its development 


The successful development of 
the Vibrex fastener required the 
solution of knotty materials prob- 
lems for two components—the 
sleeve and the cam. 


The sleeve 


Since the entire fastener is free 
to rotate, locking is dependent on 
a controlled balance of friction 
forces. The necessary load is sup- 
plied by the precompressed sleeve 
(0.350 in. long, 0.450 in. dia be- 
fore precompression; 0.305 in. 
long, 0.484 in. dia after precom- 
pression). For the pin to ride up 
on the cam, the cam must rotate 
more slowly than the stud; hence, 
the friction force between cam and 
sleeve (and between sleeve and 
panel) must be more than the fric- 
tion force between cam and pin. 

The rubber compound used for 
the sleeve had to be specially de- 
veloped to combine the frictional 
characteristics needed for a satis- 
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C3 
Exploded view of the Vibrex fast- 


ener. Spacer and cushion washers 
are used where needed. 








factory locking bulge with the 
other necessary properties, such as 
long-time high compression set, 
limited permanent set and good 
fatigue life. Since no rubber man- 
ufacturer appeared to have any in- 
formation on the friction coeffi- 
cients of rubber, each change in 
the rubber compound required a 
change in the design of the cam, 
until finally a workable combina- 
tion was achieved empirically. The 
material now being used—a na- 
tural rubber compound of 50 duro- 
meter hardness—was developed by 
Silentbloc, Ltd., in England, and 
is produced in this country by The 
General Tire & Rubber Co. 


The cam 


The cam originally used in Eng- 
land was machined from brass 
stock on a special purpose ma- 
chine. This type of cam is still 
used in England, but proved far 
too expensive to make in this coun- 





Corrugated sheets show ability of 
the sleeve to conform to curved sur- 
faces, Fastener is well suited to join- 
ing soft or brittle materials. 





Sandwich panels are a promising 
application. Cut-away view shows 
how bulge of fastener sleeve pushes 
honeycomb aside. 


try. At 2.9¢ each, including cus- 
toms duty, it was also too expen- 
sive to import. 

The search for a less expensive 
cam with suitable frictional char- 
acteristics eventually involved 
sand castings, die castings and 
both molded and machined 
plastics: 

1. Sand cast cams were unsuit- 
able. The rough surface of the 
sand castings caused excessive 
friction between cam and pin. 
Even after tumbling, 89 cams out 
of 100 had to be rejected. 

2. Nylon, both molded and ma- 
chined from bar stock, appeared 
promising. However, the locking 
force of 150 lb proved to be too 
much for the nylon cam. Cold flow 
of the plastic caused fasteners 
with nylon cams to become com- 
pletely unusable after a few days. 

3. Die castings also looked 
promising initially. Several alloys 
and many different surface treat- 
ments, including tumbling with 
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SECOND CAM 64 


Nylon cam redesign Cold flow under 150-lb locking force was avoided by 


enlarging bearing surface as shown. 


lubricants for 6 hr, were tried. 
Whereas the operating torque of 
the fastener with the brass cam 
was about 4 in.-lb, the operating 
torque of the die-cast cam was 
more than 10 in.-lb. Friction be- 
tween pin and cam was so high 
that the friction forces at the 
two ends of the sleeve were unbal- 
anced; as a result, the sleeve 
tended to wind up torsionally 
when the fastener was tightened, 
thereby reducing sleeve life and 
establishing a tendency for the 
pin to jump out of its locking 
notch on the cam. All work with 
die castings was hampered by the 
fact that neither the die caster 
nor the Die Casting Institue had 
any information on the friction 
coefficients of die-cast alloys with 
either steel or rubber. 

4. Powder metallurgy was not 
seriously considered, since the low- 
est bid was 2.7¢, plus high die 
costs. 

The ultimate solution to the 
problem was nylon, plus a rede- 
sign of the cam. The material se- 
lected was Du Pont’s Zytel 101 
molding compound and, on the 
supplier’s recommendation, the 
bearing surface of the cam was 


increased by extending it to the 
inside diameter of the cam proper. 
Although no cold flow occurred, 
the friction force between pin 
and cam was increased to the ex- 
tent that the fastener required an 
operating torque of 8 in.-lb. The 
friction coefficient of the plastic 
was then reduced by incorporat- 
ing a lubricant in the molding 
compound, and the operating 
torque of the fastener was cor- 
respondingly reduced to about 4 
in.-lb—equal to that of the orig- 
inal fastener with the brass cam. 
No cold flow was discernible even 
when the fastener was kept locked 
for 12 months. Cost per cam was 
only 0.6¢—lowest of all cams 
tested. 

End result of the cam develop- 
ment, therefore, was a part that 
cost only a fifth as much as the 
original and, in addition, was 
lighter in weight—a significant 
advantage in aircraft applications. 
The manufacturer reports one 
drawback, however: prejudice 
against the nylon cam on the part 
of some customers who have had 
experience with cold flow in nylon. 
For such customers, the manufac- 
turer supplies a more expensive 
cam machined from Duralumin. 
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fastener depends on the abi]; 
of the rubber sleeve to reco 

within certain limits, it 

nal dimensions when it is 

after having been com 

for an extended period « 

In assemblies subjected to a. 
celerated aging at 158 F fy 
seven days, permanent set , 
the sleeve in no case exceede; 
300% up to a compression ,; 
50%, and the fasteners operate; 
satisfactorily in all cases. 


Static loading—The | direc 
pull_load on the fastener », 
quired to produce initial separa. 
tion of two panels varies with 
the thickness of the material; 
For a 3/16-in. panel, a 1/16-i) 
base and a 0.508-in. hole, it wa; 
12 lb, and the load required t 
produce a visual permanent set 
was 60-65 Ib. These loads wer 
higher for thicker bases and 
for thicker panels, and_ vice 
versa. In all cases, the load re- 
quired to pull the panels apart 
exceeded a single load applica- 
tion of 110 Ib. 


Vibration—The behavior of 
the locked, loaded fastener when 
subjected to continuous external 
vibration was measured by pro- 
viding four assembled fasteners 
in a panel with a total static 
load of 43 lb, an out-of-balanc 
load of 3% oz, a radius of load 
of 1% in., a vibration frequen- 
cy of 2000 cpm, and an accelera- 
tion due to vibration of 0.5 g. 
After a 72-hr period the fasten- 
er showed no deterioration. The 
panel had settled 0.015 in— 
about 10% of the annular thick- 
ness of the rubber sleeve. 


Other—The Vibrex fastener 
is claimed to, withstand: 5000 
locking-unlocking cycles; serv 
ice temperatures from —65 to 
165 F; 250 hr of salt spray; 
and 2500 v. Assembled with an 
external cushion washer, it does 
not. leak when exposed to 1) 
80 psi air pressure from either 
side, 2) three days’ immersion 
in water at 4-ft depth, 3) 12 
hr hose spray, 4) 5 hr sand 
blast, and 5) 24 hr of tumbling 
at 100 rpm in either dry dust oF 
wet mud. 
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TITANIUM STRIP 
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ras f) Titanium reduces anodizing costs 
16-i 
t wa Specially treated titanium contact points on ment for the titanium was developed that limits peak 
ed t anodizing racks are reducing costs and improving current density to 2 amps per sq ft. The treat- 
Iv § the operating efficiency of chromic acid anodizing ment consists of cleaning the titanium in hot nitric 
wer of aluminum parts at Douglas Aircraft Co. Use of acid (50% by volume), rinsing and drying. This is 
and ; the titanium strips eliminates stripping, necessary followed by heating to 1300 F for one hour. Using 
Vice with conventional work holders, and permits the the anodizing racks repeatedly does not lower the 
dre He d.c. electrical source to deliver full power to the peak current density. The treated contact points 
ipart } work since the rack draws negligible current. are estimated to save 1.5 kw per sq ft in each 
dlica- To obtain the second advantage, a special treat- anodizing cycle. 
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~ | Epoxy adhesive cuts grinding wheel aaa 





uen- Use of an epoxy-based adhesive has reduced 
era- wheel dressing and rejections of valve seat 
- grinding wheels produced by The Sterling 
ten Grinding Wheel Co. In producing this type of 


The wheel, the vitrified wheel must be securely 
bonded to an aluminum insert, exactly on 
ick- center and without the slightest warpage. 

With the resinoid cement formulation previ- 


' ously used, the thin aluminum insert tended to 
ner . warp, resulting in excessive dressing and, in 
000 some cases, rejections. The epoxy adhesive has 
T'V- higher bond strength and low shrinkage. It 


to : is produced by Armstrong Products Co., and 
is based on Shell’s Epon epoxy resin. 

















(Olympic Radio and Television Corp.) 
Capstan for recording equipment made of hard chromium plated alumi- 
num to solve a weight and wear problem. This part was formerly made from 
stainless steel and the operation involved drilling five holes and balancing to 


(Eastern Aircraft Products ¢. 
Tops of these air regulaty 
which lead from engine compr 
to cabin, are made of hard chron 


d: 


lu 


reduce weight. 


New Chromium Plate 


for Aluminum and Titanium 


Products like those shown use a recently developed, hard, 
ductile, heat resistant coating to advantage. 


@ Hard, ductile chromium plate is 
deposited on aluminum and titan- 
ium by a process developed recent- 
ly. In this procedure deposits from 
0.002 to 0.030 in. thick are made 
directly on the base metal after 
suitable surface preparation. This 
contrasts with conventional plat- 
ing methods for aluminum which 
require successive deposits of zinc, 
copper, and nickel before the chro- 
mium can be applied. 

Chromium plated aluminum 
parts are in use in competition 
with certain types of steel for 
wear resistant applications while 
the chromium plating of titanium 
parts has overcome galling and 
seizing characteristics that have 
prevented the use of titantium for 
certain applications. 

Special surface preparation is 
necessary to permit plating direct- 


ly on active metals like aluminum 
and titanium, For aluminum, a 
three-stage process (Hardalume) 
is used. The first prevents oxida- 
tion of the cleaned surface by pas- 
sivating the metal, the second re- 
activates the surface during de- 


plated aluminum to obtain high ip 
sion resistance, 
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position of a bonding coat of chit at 
mium and the third deposits hai 
chromium to the required thit 
ness. For titantium, immersion! 
a special surface activating bul 
(the Baylig process) follows sit 
face cleaning. The plating s0lt 


Imprint roll used by a large tabulating machine maker. Originally this rl 
was engraved in nonmagnetic stainless steel. Now an.engraved 2024 aul umes 
roll is chromium plated by the new process. The steel roll was discards 
because of loss of clarity after 8,000,000 impressions, while the chromiut 
plated aluminum roll has made over 18,000,000 impressions. 
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1 the mold to the finished part. 












is modified to meet titanium’s 
que requirements, otherwise it 
imilar to the usual hard chro- 
m plating solutions. 















bperties of the coating 


Whe hardness of the chromium 
l@posit averages Rockwell C72 but 
fms as high as C80. The deposit 

15% denser than conventional 

d chromium coatings and is 
mite ductile. Hammering causes 
, of the deposit but no crack- 
y. The deposit adheres so tight- 


. 
























‘ 
a. y to the base metal that samples 
i which chromium has been de- 
ited can be twisted or bent 
t of ch™ithout separating the coating. 
sits huifieating of chromium-plated alu- 
ed thitfiinum tubing to 1300 F results in 
ersions biting the internal aluminum 
ing billMirface (uncoated) while the tube 
Ows sth ains its form and the chro- 
ng Si'@iinum coating is not distorted al- 
bugh it is discolored. This would 
: this ri@ePear to indicate that alloying 
rlumine MRS occurred between base metal 


d coating or, as has been sug- 
sted, the bond is atomic. 

One of the advantages of the 
romium plate is development of 
highly abrasion resistant sur- 
e on a light metal. For example, 
abrasion resistance of this 
ating is more than a hundred 
es that of bare aluminum and 
n times that of hard nickel plate. 
Another advantage of the coat- 
£. specifically on titanium, is the 
duction in friction. An accom- 


liscarde, 
hromuutt 


(M. A. Cuming & Co.) 


ds for reinforced plastics are chromium plated to obtain improved mold 
ace and part release and to prevent the transfer of oxide contamination 


panying table gives the coefficients 
of friction for a number of metal- 
to-metal combinations. The fric- 
tional coefficient of titanium on 
Babbitt is about three times as 
high as steel on Babbitt, while 
chromium plated titanium has the 
same coefficient of friction against 
a similar surface as chromium 
plated steel. 


Applications 


The combination of abrasion re- 
sistance with light weight has 
led to a number of applications 
for hard chromium plated alu- 
minum. One of the large tabulat- 
ing machine producers has been 
using imprint rolls made by en- 
graving stainless steel. The rolls 
lasted for about 8,000,000 impres- 
sions before losing clarity and be- 
ing discarded. Replacement rolls 
are now produced from 2024 alu- 
minum hard chromium plated by 
the new process. These rolls are 
still in service after 18,000,000 im- 


pressions, 
Several 


food processing com- 
panies have been using plastic- 
coated brass heat exchangers to 
heat-seal cellophane packages. In 
one plant, these heat exchangers 
were replaced after 8 weeks’ serv- 


ice. Standard hard chromium 
plated aluminum parts lasted 10 
weeks while parts plated by the 
new process were in service for 14 
months. 

The coating process has excel- 
lent throwing powers and deposits 
can be made on irregular contours. 
A successful application of chro- 
mium plated aluminum has been 
made in the production of molds 
for reinforced plastics. The chro- 
mium surface has an improved 
surface and no parting agent is 
required to obtain mold release. A 
further advantage is the ability to 
machine aluminum molds at a 
fraction of the cost of steel molds, 
and it is expected that the chro- 
mium surface will increase the life 
of aluminum molds sufficiently to 
enable them to compete with steel 
molds. Thus far molds have been 
used for the production of air- 
craft parts, fire helmets and gut- 
ters. 

Seizing and galling of titanium 
have been so severe that applica- 
tions involving sliding contact 
have not been successful. Hard 
chromium plating has overcome 
this problem satisfactorily. Pis- 
tons produced from titanium alloy 
150A chromium plated by the 
Baylig process have been employed 
in an experimental weapon. These 
pistons resisted the combined ef- 
fects of corrosion and erosion bet- 
ter than untreated parts. Hard 
chromium plated commercial titan- 
ium gears have been found satis- 
factory also. 


FRICTIONAL EFFECTS 








Coefficients 
Combination 
Static Sliding 
Friction Friction 
Titanium on Babbitt 0.67 (approx) 0.60 (approx) 
Steel on Babbitt 0.25 0.20 
Steel on Chromium Plated Steel 0.17 0.16 
Chromium Plated Steel on Babbitt 0.15 0.13 
Chromium Plated Steel on Chromium Plated Steel 0.14 0.12 
Chromium Plated Titanium on Chromium Plated Titanium 0.14 0.12 
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These components are produced as 


Typical parts made of 
aluminum stock on auto- 
matic screw machines. 
Part in center ‘has dyed 
anodically applied oxide 
finish. 


Aluminum Alloy Screw Machine Parts 


because of these advantages: 


> Kxcellent machining properties 


> Light weight 


>» High scrap recovery 


Alloys that can be used 


Four aluminum alloys account 
for the bulk of production of alu- 
minum screw machine parts. Me- 
chanical and physical properties 
are given in accompanying tables, 
as well as dimensional tolerances 
for rolled bar, rod and wire and 
drawn tube. The typical mechan- 
ical properties listed in Table 1 
are averages that take into ac- 
count variations introduced by 
type of product, size, shape and 
method of manufacture. They are 
higher than the specified mini- 
mum properties shown in succeed- 
ing tables. 

Although the alloys normally 
used in the manufacture of alu- 
minum screw machine products 
all have excellent machining char- 
acteristics, they are not equal in 
this respect. In the tables the 
alloys are listed in order of rela- 
tive machinability. The machin- 
ability ratings take into account 
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such factors as power required to 
machine, ability to machine fine 
finishes and close’ tolerances, 
speeds and feeds, chip size and 
tool life. Alloy 2011 was devel- 
oped especially for screw machine 
products and has the best all- 
around machining characteristics. 
After alloy 2011 come alloys 2017 
and 2024, which have about the 
same machining characteristics. 

All of these alloys are of the 
heat treatable type. Screw ma- 
chine stock normally is supplied 
in heat treated condition, not only 
for the additional strength, but 
also because heat treated stock 
machines more readily than non- 
heat treated stock. Heat treated 
tempers normally specified for 
screw machine stock are given in 
the tables. 

From an economic standpoint, 
it is desirable generally to choose 
the alloy with the best machining 
characteristics that will meet the 
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other requirements. For this rea- 
son, alloy 2011 should be specified 
wherever possible. Its lead and 
bismuth content gives this alloy 
optimum machining speed with an 
excellent machine finish, and the 
chips are finely divided and easy 
to handle. It is normally used in 
the T3 temper, but T8 stock some- 
times is specified for parts involv- 
ing deep drilling operations. 

Alloys 2017 and 2024 are used 
where their higher strength and 
hardness are required. Alloy 2017 
often is selected for products in- 
volving deep drilling operations. 
Alloy 2024 is generally used for 
aircraft fittings. Because of its 
high shear strength, this alloy 
also is used for all types of 
threaded fasteners. Machining 
costs are higher for these alloys 
than for 2011, and tools ground 
with hooks or chip breakers some 
times are required. 

Alloy 6061 has somewhat lower 
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al properties than alloys 
17 and 2024, but it has 
corrosion resistant qual- 
h make it useful where 
stance to corrosion is 
\lloy 6061 is preferred 
that are to be welded, 
h) soldered to other parts. 
7 ea machined to an excellent 
nd it has superior char- 
anodically ap- 
eoatings are desired. 


ties where 


. 
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Design suggestions 


. To gain full advantage of the 
i fexibility of aluminum alloys as 
4 material for screw machine 
parts, the user should work closely 
with the supplier, even in the de- 
sign stages. Where permissible, 
the user should tell the supplier 
the use of the part. The supplier, 
| with his experience, can often 
) suggest ways to reduce the cost 
of the part and can aid the user 
in selecting the best and most 
economical alloy for the job. 
Many helpful suggestions to de- 
signers and users are given in a 
Buyers Guide for Design of 
Screw Machine Products recently 
issued by the National Screw Ma- 
chine Products Assn. Most of 
these suggestions apply as well to 
aluminum alloys as to other ma- 
terials commonly used for these 
products. 


Standard sizes and shapes 


Designs should be developed so 
as to use standard shapes and 
sizes of stock as far as possible. 
In aluminum alloys this includes 
round stock up to 8 in. in dia, 
Square bar up to 4 x 4 in. and 
hexagonal bar up to 8 in. across 
flats. Standard 12-ft lengths are 
furnished for all sizes up to and 
including 234 in. Random lengths 
are supplied in larger sizes. 
Drawn round tube is regularly 
produced with outside diameters 
ranging from ¥% up to more than 
10 in. In most cases, the manu- 
facture of screw machine parts 
from stock of the upper size 
ranges is uneconomical. In any 
case, the maximum size stock a 
manufacturer can handle will de- 












the cost. For relatively short 
runs, however, the over-all cost of 
manufacturing a given part may 
be lowered by substituting one 
or more secondary operations for 


pend on the size of his largest 
machine. 


Secondary operations 


After the piece has been cut 





off, secondary operations add to automatic operations where the 
Table 1—TYPICAL MECHANICAL PROPERTIES 
Alloy Tensile Strength, psi | Brinnell | Fatigue | Mod 
and —_________—_———-~—|  Elong Hard. Shear Endur | of 
Temper * in 2 in., % |500 Kg Load} Str, psi Limits, Elast», 
Ult Yld | 10 mm Ball psi psi 
2011-T3 55,000°¢ 43,000 ¢ 15 95 32,000 18,000 10.2x106 
2011-T8 59,000 45,000 12 100 35,000 18,000 10.2x106 
2017-T4 62,000 40,000 22 105 38,000 18,000 10.5x10¢ 
2024-T4 68,000 47,000 19 120 41,000 20,000 10.6x10® 
6061-T6 45,000 40,000 17 95 30,000 14,000 10.0x10¢ 























* Listed in order of relative machinability. Tempers shown are for stock normally used for screw machine 
products. 

*® Based on 500,000,000 cycles of completely reversed stress using the R. R. Moore type of machine and 
specimen. 

b Average of tension and compression moduli. Compression modulus is about 2% greater than tension 
modulus. 

© Sizes greater than 144 in. will have strengths 15 to 20% lower than these values. 


Table 2—MECHANICAL PROPERTY LIMITS OF ROLLED AND COLD-F INISHED WIRE 
ROD AND BAR * 

















Alloy Strength, psi (min) 
and Thick.®, Elong® in 2 in. 
Temper ** in. Ult Yid> or 4 De, % (Min) 
2011-T3 0.125-1.500 45,000 38,000 10 
1.501-2.000 43,000 34,000 12 
2.001-3.000 42,000 30,000 14 
2011-T8 0.125-3.250 52,000 40,000 10 
2017-T4 Up through 6.00 55,000 32,000 16 
2024-T44 Up through 6.50 62,000 40,000 | 14 
6061-T6 Up through 6.00 42,000 35,000 | 10 





* Wire (except flattened wire) has a diameter or width less than 0.875 in. Rod has a diameter of 0.376 in. 
or greater. Bar has a width of 0.875 in. or greater. 

** Listed in order of relative machinability. Tempers shown are for stock normally used for screw machine 
products. 

* For material 1% én. or less in thickness. When not tested in full-section, the tension test specimen is 
taken from the center of the section: for material over 144 in. in thickness the specimen is taken midway 
between the center and surface. Specimens are taken parallel to the direction of rolling. 

b The measurement of elongation and yield strength is not required for wire less than 0.126 in. in thickness. 

© D represents specimen diameter 

3 36 aq in. maximum area, 


Table 3—MECHANICAL PROPERTY LIMITS OF DRAWN TUBE 








Elong in 2 in. or 
Alloy Strength, psi (min) 4D* &% (min) 
and Wall 
Temper Thick., in. Full Sect. Cut-out 
Ult Yid Specimen> Specimen ° 
2024-T3 0.018-0.024 64,000 42,000 10 — 
0.025-0.049 64,000 42,000 12 10 
0.050-0.259 64,000 42,000 14 10 
0.260-0.500 64,000 42,000 16 12 
6061-T6 0.025-0.049 42,000 35,000 10 8 
0.050-0.259 42,000 35,000 12 10 
0.260-0.500 42,000 35,000 14 12 














Specimens tested parallel to the direction of drawing. 

* D represents diameter of cut-out specimen. 

> Round tube 2 in. or lesa in 0.d. and square tube 144 in. or less on a side are tested in full-section unless 
the limitations of the testing machine preclude the use of such a specimen. 

© For round tube over 2 in. dia., for square tube over 144 in. on a side, for all sizes of tube other than round 





or square, or in those cases when a full-section specimen cannot be used, a cut-out specimen is used. 























latter would involve high tooling 
cost. For long production runs, 
tooling for complete automatic 
production usually will result in 
the lowest Where 
only a nominal quantity of a given 
part is ordered in the beginning 
but will be reordered later, the 
user should so inform the sup- 
plier so that he can choose the 
most economical tooling setup for 
the larger total 
volved. 


over-all cost. 


production in- 


Tolerances 

Parts made on automatic screw 
machines inherently have a fine 
finish and relatively close dimen- 


should specify no closer tolerances 
or finer finishes than are needed. 
The closer tolerances must be 
held, the more expensive tooling, 
gaging and inspection become. All 
machining 
add to the 


operations obviously 


over-all cost. 


Hole diameters 

Insofar as service requirements 
will permit, designers should spec- 
ify hole diameters obtainable with 
standard drills and reamers. Tool- 
ing costs for holes of other sizes 
are obviously higher. 


Thread specifications 

















sional tolerances, but designers Thread specifications are an im- 
Table 4— DIAMETER TOLERANCES—ROUND WIRE AND ROD 
| 
Allowable Deviation from Specified Dia, in. (plus and minus) 
Specified —_—— oe 
Diameter, Rolled Rod 
in. | Drawn Wire | Cold Finished Rod | ——————__—— 
| | Plus | Minus 
Under 0.036 | 0.0005 | nm | . 
0.036-0.064 | 0.001 — 
0.065-0.374 | 0.0015 — — 
0.375-0.500 = | 0.0015 | = | 
0.501-1.000 _ 0.002 — - 
1.001-1.500 — 0.0025 | — — 
1.501-2.000 - 0.004 | 0.006 0.006 
2.001-3.000 - | 0.004 | 0.008 0.008 
3.001-3.499 | : - 0.008 | 0.008 
3.500-5.000 | _ | 0.031 | 0.016 
§.001-8.000 | 


0.062 | 0.031 


Table 5—-DIAMETER TOLERANCES—CENTERLESS GROUND ROUND WIRE AND ROD 


Specified Diameter, 


Allowable Deviation, 





in. in. (plus and minus) 
0.125-0.374 0.0005 
0.375-0.625 0.0005 
U.626-1.500 0.0010 
1.501-2.000 0.0025 





Table 6—TOLERANCES FOR DISTANCE ACROSS FLATS— 
SQUARE AND HEXAGONAL WIRE AND BAR 











Specified Distance Allowable Deviation, in. (plus and minus) 
across flats, 
in. Drawn Wire Cold Finished Bar Rolled Bar 

Under 0.036 0.001 — — 
0.036-0.064 0.0015 — — 
0.065-0.374 0.002 — — 
0.375-0.500 — 0.002 — 
0.501-1.000 — 0.0025 — 
1.001-1.500 — 0.003 _ 
1.501-2.000 — 0.005 0.016 
2.001 -4.000 — — 0.020 
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portant part of the design of any 
part involving thread cuttin op- 
erations. Wherever possible, either 
National or | 
threads should be specified 


American 
threads are readily cut 
standard taps and dies 
threads special 
which 
classes of standard tolerances are 
available under the Unified screw 
Class 1 threads 
are for special uses where loose 
fit is required for finger assembly, 
as for some types of ordnance 
parts. Class 2 threads are norm- 
ally specified for screws, bolts, 
nuts and tapped holes. Class 3 
threads have closer tolerances 
than Class 2. On external threads, 
the design should allow the maxi- 
mum distance possible between 
the end of the thread and the 
shoulder, and in tapped holes for 
the maximum possible distance be- 
tween the end of the thread and 
the bottom of the hole. Tests show 
that a thread cut to a depth of 
65% of the depth of the hole pro- 
vides ample strength for most 
applications, provided this thread 
depth is not less than the diameter 
of the screw. 


require 
adds to the cost. 


thread system. 


Burr removal 

If the application for which the 
part is intended does not require 
removal of the burrs resulting 
from machined edges, deburring 
should not be specified. Chamfered 
corners are cheaper and simpler 
to produce than rounded corners 
and usually are just as_ satis- 
factory. 


Chip removal 


Because of the light weight of 
aluminum alloys, removal of chips 
during manufacture requires 
somewhat more attention than for 
heavier metals. While this is 
primarily a matter for the manu- 
facturer to cope with, the de- 
signer sometimes can _ incorpo- 
rate minor changes that will 
facilitate chip removal and aid in 
keeping the cost down. For ex- 
ample, a straight-sided annular 
groove sometimes will harbor 
chips and require a hand opera- 
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ti to remove them. A slight 
roner on the outer surface of the 
-roove permits chip removal dur- 
manufacture and eliminates 
ecessity for hand removal. 


Finishes 


cause a machine finish by 
tself is attractive, Many screw 
whine parts need no additional 
fnishing. Where desired, how- 
ver, aluminum screw machine 
parts may be given further treat- 
ment to produce bright, dull or 
satiny surfaces. In addition to 
the purely mechanical finishes, 
such as those used with other 
metals, chemical and anodically 
applied oxide finishes are avail- 
able for aluminum to provide 
added protection against corro- 
sion or abrasion. Both of the 
latter types of finishes are avail- 
able in a variety of colors either 
for identification or to provide de- 
sired decorative effects. 

A burnishing finish in a tum- 
bling barrel is the most usual me- 
chanical finish applied to alumi- 
num screw machine products. 
Burnishing smoothes out project- 
ing points or particles, flattening 
and spreading them out. While 
it is not as bright as a buffed 
finish, a burnished surface is 
harder and less susceptible to 
marring. 

Hand finishing is more costly 
than burnishing, but will provide 
a variety of surfaces. Such stand- 
ard mechanical finishes as greas- 
ing, buffing, color-buffing, and 
scratch brushing are often used 
for aluminum parts. A satin fin- 
ish is produced by dipping parts 
into a suitable chemical bath, 
then rinsing and drying. Some 
chemical finishes may include a 
dyeing operation. 

While more expensive, anodic- 
ally applied oxide finishes provide 
greater protection against abra- 
sion than chemical finishes and 
increase resistance to corrosion. 
To provide for the extra thick- 
ness of these finishes, parts to be 
anodically coated are kept on the 
low side of tolerance limits for 
outside diameters and on the high 
side for inside diameters. 












When specifying aluminum screw machine parts 

remember these points... 

1. Drawings for screw ma duction run, a_ corresponding 
chine parts should specify full production economy is realized. 
details of the design so that sup- 8. Tell supplier what inspec- 
plier knows exactly what re tions you make of finished parts 
quirements he must meet. If a so that he can set up his inspec- 
sample is available, this should tion procedures accordingly. In- 
be submitted with drawing, but spection should be adequate, but 
in all such cases, drawing takes avoid any unnecessary inspec- 
precedence over the sample. tion. 

2. Order as large a quantity 4. Discuss with supplier pack- 
of parts as possible. Machine ing of the finished parts so that 
setup time is same regardless of all close fittings and exposed sur- 
length of run. If setup cost can faces may be protected during 
be distributed over a long pro- shipment. 








Table 7—WALL THICKNESS TOLERANCES—ROUND DRAWN ALUMINUM TUBE 
(HEAT TREATED ALLOYS) '* 


a | 


~ Xa 
Allow. deviation of mean wall thick.* | Allow. deviation of wall thick. at any pt. 





Specified Diff. between 4% (AA+BB) and | Diff. between AA and specified 

Thickness‘ specified wall thick., in. wall thick., in. 
in. (plus and minus) 

0.010-0.035 0.002 
0.036-0.049 0.003 
0.050-0.083 0.004 | 
0.084-0.120 0.005 | Plus and minus 10% of specified 
0.121-0.203 0.006 | wall thickness, min + 0.003 
0.204-0.300 0.008 | 
0.301-0.375 0.015 
0.376-0.500 0.020 | 


| 





Table 8—DIAMETER TOLERANCES?— ROUND DRAWN ALUMINUM TUBE 
(HEAT TREATED ALLOYS) 





g rn | 
m6 | |} -+)- 
Allow. deviation of mean dia® | 
Specified o.d. Diff, between 2 (AA+BB) Allow. deviation of dia at any pt.° 
or and specified dia, Diff. between AA and specified dia, 
i.d., in. in. (plus and minus) in. (plus and minus) 
Under 0.501 0.003 0.006 
0.501-1.000 0.004 0.008 
1.001-2.000 0.005 0.010 
2.001-3.000 0.006 0.012 
3.001-5.000 0.008 0.016 
5.001-6.000 0.010 0.020 
6.001-8.000 0.015 0.030 
8.001-10.000 0.020 0.040 
10.001-12.000 0.025 0.050 








1 When outside diameter, inside diameter and wall thickness are all specified, standard tolerances are 
applicable to any two of these dimensions, but not to all three. 

2 When'a dimension tolerance is specified other than as an equal bilateral tolerance, the value of the standard 
tolerance is that which would apply to the mean of the maximum and minimum dimensions permissible 
under the tolerance. 

3 The mean wall thickness is the average of two measurements taken opposite each other. 

4 When dimensions specified are outside and inside wall thickness itself, allowable deviation at any point 
(eccentricity) is +-10% of the mean wall thickness but not less than +-0.003 inch. 

5 Mean diameter is the average of two diameter measurements taken at right angles to each other at any 
point along the length. 

6 Not applicable to tube having a wall thickness less than 0.020 in. or less than 24% of the outside diameter. 
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Breaking Stress, psi 


Temperoture,F 


Creep Rate, %/hr 


(Malmstrom, Keen and Green) 


Fig 1 High temperature tensile strength of five grades 


of graphite. 


yam 0} 0) @ 


201016) 
Stress, psi 
(Malmstrom) 


Fig 2 Creep rates of extruded ECA grade parallel t 


direction of extrusion. 


The above charts show 


How Graphite Performs 


Because graphite is strong- 
er at 4500 F than at room 
temperature, higher in 
thermal conductivity than 
other refractories, and low 
in thermal expansion, it is 
finding increasing applica- 
tions in the high tempera- 
ture field. 


by L. D. Loch, 
Battelle Memorial Institute 
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@ The remarkable properties of 
graphite as a high temperature 
structural material have gone 
relatively unnoticed until recent 
years, although graphite has long 
been used in the electrothermic 
and electrolytic industries. Poten- 
tial nuclear power and rocket ap- 
plications have stimulated investi- 
gation of its properties at high 
temperatures. With these data be- 
coming available, design engineers 
can employ graphite in many 
cases where superior high tem- 
perature stability is required. 
There are two general types of 


MATERIALS & METHODS 


graphite products, artificial and 
natural. However, the natura 
graphites have limited load-bear- 
ing capacity and this discussio 
is confined to artificial graphites 


Physical properties 


The properties of artificid 


' graphite reflect the unusual struc 


ture of the graphite crystal 
which consists of two dimension 
layer planes stacked on top of 
each other like playing cards in! 
deck. Bonding within the layet 
is strong and graphite is one 
the most stable substances at high 
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Fig 3 Creep rates of molded C-18 graphite. 
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(Adams and Nelson) 


other materials. 
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Fig 4 Thermal conductivities of graphite compared with 


At High Temperatures... 


... in applications like these 


Stack of moderator blocks for use 
in nuclear reactor. 


Stee! jacketed graphite extru- 
sion canister for aluminum extru- 
sion. Since graphite retains its lub- 
ricity at high temperatures twisting 
and sticking of the extruded shapes 
are avoided. (Speer Carbon Co.) 


= 


Graphite crucibles and boats are 
used as containers for sintering 
metal powder parts and (bottom) for 
zone purification of semiconductor 
metals. (Speer Carbon Co.) 















Bonding between 


temperatures. 
layers is so weak that slip on the 
basal planes occurs easily and 
well crystallized graphite is a 
good lubricant. 


Graphite does not melt at at- 
mospheric presure, but sublimes 
at about 6500 F. It is, of course, 
not resistant to oxidation and 
must be used in a neutral or re- 
ducing atmosphere or be pro- 
tected by oxidation-resistant coat- 
ings. 

The layer type lattice of the 
graphite crystal gives rise to di- 
rectional physical properties that 
show up to some extent in all 
artificial graphites. The layer 
planes tend to align in a pre- 
ferred direction, which is parallel 
to the axis of extrusion in ex- 
truded stock or perpendicular to 
the direction of the molding force 
in molded stock. Thermal conduc- 
tivity and strength normally will 
be higher in this preferred direc- 
tion than in other directions. 

In discussing the properties of 
graphite, it is important to point 
out that each manufacturer pro- 
duces a large number of grades 
that are intended for a variety of 
applications. All are composed of 
nearly 100% carbon but they dif- 
fer considerably in physical prop- 
erties. 


Mechanical properties 


Mechanical properties of formed 
graphite vary from piece to piece 
of the same grade. Variations in 
strength of 15 to 30% across the 
diameter of a large electrode are 
not unusual. For this reason, a 
fairly large number of determina- 
tions must be made to get a true 
picture of the properties of a 
particular graphite. 

Bend strength is used for con- 
trol because it is easiest to meas- 
ure. Coarse-grained grades haye 
strengths of about 1500 psi in 
bending, whereas fine-grained 
grades will reach 4500 psi. Ten- 
sile strength is about one-half the 
bend strength, while crushing 
strength is about double the bend 
strength. 

Although graphite is not par- 
ticularly strong at room tempera- 


ture, it becomes stronger with 
increasing temperatures. Above 
3000 F, few materials are as 
strong. Malmstrom, Keen and 
Green have reported extensive 
tests that show that the tensile 
strength increases up to about 
1500 F. Their measurements on 
five National Carbon Co. grades 
are shown in Fig l. 

Creep rates of three National 
Carbon grades have been meas- 
ured at high temperatures. The 
results of Malmstrom and associ- 
ates on extruded ECA are shown 
in Fig 2. Creep measurements 
by Adams and Nelson on molded 
grade C-18 are shown in Fig 3. 
For comparison, arc cast molyb- 
denum, one of the most refractory 
metals, has a creep rate of 0.085% 
per hr at 2000 F and 6000 psi. 


Thermal properties 

Graphite is an unusual refrac- 
tory because its thermal conduc- 
tivity approaches those of the 
metals. Fig 4 shows that the con- 
ductivity of graphite is in the 
same range as iron and much 





higher than those of other re? )ae. 
tory materials. 

This high thermal conductivity 
combined with low thermal exya; 


ot 


sion and low elastic modulus ; 
graphite excellent resistance 
thermal shock. In fact, ex 
mental conditions that will 1C- 
ture it by thermal stresses alone 
are difficult to devise. Commercia] 
electrodes frequently are with- 
drawn rapidly from electric-stee] 
furnaces operating at 3000 F. 
Failure by thermal spalling is 
never encountered, although smal] 
cracks sometimes develop in the 
surface. 


Applications 


In Metallurgy—Because of its 
good machinability and general 
high temperature stability, graph- 
ite is used for dies and molds in 
continuous casting processes. 
Graphite is not wetted by most 
metals and has been found suit- 
able for copper, brass, magne- 
sium, aluminum and high- and 
low-carbon steels. Metals such as 
titanium, zirconium, vanadium 





Production of artificial graph- 
ite is based upon the fact that 
certain carbonaceous materials, 
notably the petroleum cokes, 
show extensive crystal growth at 
high temperatures. This crystal 
growth is sufficient to produce a 
polycrystalline material with the 
desirable thermal and mechani- 
cal properties of the graphite 
crystal without introducing its 
accompanying weaknesses, 

Methods used for preparing 
artificial graphite shapes are 
similar to those used for ceramic 
fabrication. A mixture of filler 
and plastic binder is extruded or 
molded, using steam-heated steel 
dies. In the great majority of 
cases, the filler is a petroleum 
coke and the binder a coal-tar 
pitch. After forming, the shapes 
are gas baked at 2200 to 2550 F 
to carbonize the binder. The 
product is known as amorphous 
carbon or manufactured carbon 





How Artificial Graphite 1s Produced 


and has many important uses in 
this form. Conversion to artificial 
graphite requires an additional 
step. The shapes are reheated in 
an electric furnace to about 4800 
F to obtain the low electrical 
resistance and unctuous feel that 
are characteristic of graphite. 
The higher the graphitizing tem- 
perature, the more like natural 
graphite the product becomes. 
Graphitizing temperature and 
type of petroleum coke or other 
filler employed influence the 
properties of the graphite. 
Graphite is similar to ceramic 
materials in finishing operations 
also. It cannot be rolled, forged, 
or drawn. Unlike ceramics, 
though, it is more easily ma- 
chined than any of the metals. 
Thus, graphite resembles both 
ceramics and metals in some 
aspects of its production and in 
many of its properties as well. 
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molybdenum tend to wet 
shite and form carbides but, 
spite of this, many of these 
‘Is have been melted success- 
in graphite crucibles. 
raphite retains its lubricity at 
ted temperatures and makes 
‘| canisters for multiple ex- 
sion of aluminum, since twist- 
¢ and sticking of the hot shapes 
avoided. 

Graphite crucibles and boats 
are employed as containers in the 
sintering of metal powder and 
carbide parts and as hot pressing 
dies in the fabrication of many 
hard metal products. 

Germanium, silicon and other 
semiconductor metals are zone 
purified in graphite boats. Graph- 
ite with an impurity content of 
less than 0.02% is available for 
this purpose. 

In Rockets — The development 
of rocket propulsion has been ex- 
tremely rapid in the past few 
years. Graphite has played an im- 
portant part in this progress and 
will continue to do so. 

The guide vanes on the German 
V-2 rocket were made of graphite 
because it was the only material 
which would stand up under di- 
rect contact with the rocket blast. 
Similar vanes are used on Ameri- 
can rockets. 

Combustion chambers of rock- 
ets, particularly in the nozzle sec- 
tion, must withstand extreme 
changes in temperature and the 
erosive effects of gases moving 
at high velocities. Graphite has 
been particularly successful as 
nozzle material in uncooled solid 
propellant rockets. In some cases, 
erosion resistant coatings are re- 
quired. Suitable coatings based 
on silicon carbide and molybdenum 
disilicide have been developed. 

In Nuclear Energy—tThe first 
nuclear reactor built used graph- 
ite as the moderator, or neutron 
slowing medium. Its chief ad- 
vantages then were its availabil- 
ity in pure form and its good 
machinability. The low cost of 
pure carbon in the form of arti- 
ficial graphite favors its use in 
many types of reactors, including 
those intended for the production 
of competitive power. 









A 


Graphite has excellent resistance to thermal shock. Commercial electrodes 
are frequently withdrawn rapidly from electric steel furnaces operating at 
3000 F. Failure by thermal spalling never occurs, although small cracks 


sometimes develop in the surface. 


A power reactor employing 
graphite as moderator and liquid 
sodium as coolant is part of the 
five year reactor program of the 
Atomic Energy Commission. 
Water cooled graphite reactors 
also appear to have a place in 
future nuclear power production. 


In the future 


The materials problem has been 
the major bottleneck in man’s 
continuing effort to use energy 
more efficiently. Current develop- 
ments in the fields of rocket pro- 
pulsion, turbojet and gas turbine 
engines, and nuclear power are 
straining the refractory metals 
and alloys to their limits. Graph- 


ite, on the other hand, offers the 
possibility of considerable  in- 
creases in temperature and in 
efficiency. Its susceptibility to 
oxidation is a distinct handicap. 
But if this can be overcome, per- 
haps with improved coatings, 
graphite certainly will be a most 
valuable high temperature mate- 
rial for the future. 
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Plastics Keep | 





The Float 


Shown at the Detroit Arsenal 
is a 24 x 42 ft flotation device 
for a 90 MM tank. Set within the 
metal frame are 43 blocks of plas- 
tics that keep the 50-ton tank 
afloat. 

Propellers hooked onto the tank 
system on each side propel the 
float. After crossing a water 
barrier, the driver in the tank 
pushes two buttons. The first 
button sets off a charge that drops 
about half the float. Tank drives 
away from this dropped end, and 
a second button sets off a charge 
that drops the other end. After 
the tank drives away, parts of the 
float can be retrieved. 





Tank crew can install float on tank 
in a few hours. Here, the side blocks 
have been installed and the lower 
block is in place. Groove cut in block 
helps hold it in place. 





a 2 é -— * mci i ‘ ean ee 
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(The pictures on this page are U.S. Army Photographs, Detroit Arsenal) 
Finished float is about 8 ft high with tank inside. Tank float shown in action has surf breaker attached. 
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p  50-Ton Tank Afloat 


Three of the 43 parts that go into float. Part at left shows how 
‘ayers of plastics are built up. Triangular part is front left outer block. 


The Plastics 


Two types of plastics—vinyl and polystyrene— 
are used in the blocks of plastics within the metal 
frame of the tank float. Styrofoam, lighter and 
less expensive than vinyl, can be used as a fill. 
Styrofoam, made by Dow Chemical, is an expanded 
polystyrene. A cubic foot of this plastic will sup- 
port 55 lb at water level. However, it is very rigid 
and brittle. If used exclusively, it would tend to 
break during the rough handling of the blocks. 
To prevent this, vinyl foam, which is resilient and 
semi-rigid, is used on the 3-in. exterior ply. The 
vinyl foam, made by Robinson Molded Plastics, is 
expanded polyvinyl chloride. 

The plastics layers are bonded by a flexible 
adhesive made by Rubber and Asbestos Corp. 
Called Bondmaster M650, it is a low-temperature 
curing, two-part, solvent-dispersed, epoxy-base 
adhesive. 








Operator applying bond to a layer of 
vinyl plastics foam at Schwab Plastics 
Corp. Bond sets for 7 to 10 days under 
room temperature. Parts are painted with 
neoprene air curing olive drab. 











Inner core of plastics block is Styrofoam, 
light, inexpensive, but brittle and semi- 
rigid. Outer 3 in. of block are covered by 
vinyl foam. It is resilient and semi-rigid 
and prevents breakage during rough han- 
dling of blocks. Plastics are bonded by 
flexible adhesive, called Bondmaster M650. 











Cermets, 
tungsten, 


molybdenum, 


Molds can be made readily from Plaster of Pi 


stainless steel parts can be made as... 


Metal Powder Slip Castings 


An old process from the ceramic-ware field looks promising 
for fabricating parts having undercuts, reverse 
curvatures and lateral projections. 


by Henry H. Hausner, General Manager, Nuclear Engineering Div., Penn-Texas Con 
and Donald P. Ferriss, Powder Metallurgy Lab., Stevens Inst. of Tt 


M@ Slip casting has long been 
established in the field of ceram- 
ics as a method of molding ce- 
ramic ware of large dimensions 
or complicated shapes. Now this 
method is being adapted to the 
production of metal powder 
shapes. It merits serious consid- 
eration as a new powder metal- 
lurgy process and the develop- 
ment work is in progress in sev- 
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eral organizations. 

To slip cast metal powders, the 
same procedure used for making 
ceramic ware is followed. A fluid 
suspension of metal powder in 
liquid is poured into a Plaster of 
Paris mold. The porous mold 
permits the liquid to penetrate 
and be absorbed while the pow- 
dered metal in the slip dries 
within the mold. The mold is then 
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opened and the partially dr 
casting is removed and allowed! 
dry completely. Then it is fired 
a sintering furnace until ! 
reaches the desired physical Pl! 
erties. 


Capabilities 


Slip casting extends the se 
of parts which can be fabrica 


)f 









tle shapes can be slip 
from stainless steel 
baer. 





of Pang 


powder metallurgy. Ordinary 
impacting and sintering tech- 
ues restrict the shape and size 
fa part to that which can be 
mpacted under unilateral pres- 
fre in a die. While hydrostatic 
impaction of powders is quite 
sible, it offers serious limita- 
ns and problems in processing. 
Molds used for slip casting are 
Hite inexpensive and can be 
ther single or multiple cavity, 
wally of the split type. This 
mediately opens the process to 
fabrication from powders of 
ny shapes which ordinarily 
not even be considered. Under- 
8, reverse curvatures, lateral 
bjections and cores may be de- 


eo”; 










ras Con 
of Ted 


y ned in the Plaster of Paris 
lowed lds. The common practice in 
fired! amic slip casting of pouring 
intil the center of the slip before 
‘al PMR has fully settled may be used 
Produce hollow shapes such as 
bes, bottle-shaped compacts, 
low spheres. One very inter- 
ing modification of this tech- 
ee hue is the fabrication of hollow 


es having a porous or solid 
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wall depending on 
processing. 

The maximum size of parts is 
dictated by the facility with 
which the green part can be 
handled. While at this time only 
relatively small parts may be 
processed (up to 5 or 6 in. in any 
one dimension), further develop- 
ment of the especially 
development of correct binder 
material will lead to the fabrica- 
tion of larger parts. Minimum 
wall thicknesses will be a definite 
consideration because of handling 
problems and differential shrink- 
age between thin and heavy sec- 
tions during sintering. 

Because the extremely fine pow- 
ders, which must be used, have 
high surface energy and sinter 
readily under suitable conditions, 
considerable shrinkage during 
sintering is experienced. This di- 
mensional change is one of the 
characteristics which must be 
studied and compensated in order 
to open the process to parts which 
require close dimensional toler- 
ances. 


subsequent 


process, 





Metals and cermets 


Slip casting may be of special 
interest for fabricating metal- 
ceramic combinations, such as 
those known under the term cer- 
mets. A. R. Blackburn and T. S. 
Shevlin applied this method in 
their research on chromium-alu- 
minum oxide cermets as early as 
1948. Their interest was concen- 
trated on a 30% Cr-70% Al,0, 
mixture. Water was used as the 
liquid for suspension of the pow- 
der particles, and the solid-liquid 
ratio was 3 to 1 by weight. Jet 
engine nozzles and other high 
temperature parts were prepared 
by this method. 


Slip casting has been applied 
also to refractory metal powders, 
such as tungsten and molybdenum 
(British patent No. 649203). Wet 
milling of the powder is followed 
by leaching with acid, preferably 
in stages, starting with relatively 
strong acid, e.g., 10% (by volume) 
HCl. After the final leach, and 
decanting of the acid, the slightly 
acid slurry left is cast in to 
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Plaster of Paris mold, where it 
is allowed to dry, then removed, 
further air-dried, 
dried by careful heating to a 
maximum temperature of 230 F. 
[In the case of molybdenum, sin- 
tering is done at 3100 F in hydro- 
gen. Resultant density is 9.8 g/cc. 
Molybdenum crucibles have 
produced by this method. 

Preliminary tests with slip 
casting of stainless steel powders 
were recently made by W. C. Lid- 
man and R. V. Rubino. The re- 
sults are encouraging. These in- 
vestigators prepared a slip con- 
sisting of: 


rym € ry 
15.2% 


been 


stainless steel powder 
(302B) of —100 mesh size 
0.25% elvanol 

0.35% ammonium alginate 

24.2% water. 


The sample cast with this slip 
was sintered at 2400 F for 7 hr 
in hydrogen and was character- 
ized by the following physical 
properties : 

Density 

Ultimate tensile 

strength 

Yield strength 

(0.2% offset) 

Elongation 


6.62 g/cc 
70,500 psi 


40,200 psi 
20% 


The data given by Lidman and 
Rubino are not completely in- 
formative inasmuch as these au- 
thors did not specify precisely the 
powder particle size distribution, 
but indicated that a higher per- 
centage of fine particles resulted 
in a sample of 7.08 g/cc density. 


Process details 


Established processes of pow- 
der metallurgy are complicated 
because of the many variables in- 
volved. Slip casting is even more 
complicated. One of the greatest 


difficulties is the nonuniform 
settling rate of metal powder 
particles of various sizes and 
shapes. Stokes’ Law indicates 
some of the more important vari- 
ables determining the settling 
rates of spherical powder part- 
icles in liquids. According to 
Stokes the settling speed of a 
spherical particle depends on its 
diameter and density and on the 
density and viscosity of the liquid 
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and finally 





STOKES LAW INDICATES PROCESS 
VARIABLES 


S = d’*(P,-P.)¢ 
184 


Where S=— velocity of powder 

particles 
dia of 

particle 


suspended 


= 981 cm/sec’ 
= density of powder 
particle 

P, = density of liquid 

# = viscosity of liquid 





in which the particle is suspended. 
The smaller the particle diameter 
and the greater the density and 
viscosity of the liquid, the smaller 
is the settling speed. For slip 
casting, segregation of particles 
of various diameters before pour- 
ing the slip into the mold should 
be at a minimum. 

This can be prevented by using 
powders of small and fairly uni- 
form particle size, and by keep- 
ing the density and viscosity of 
the liquid high. Fine powder 
particles have the further advan- 
tage that they sinter faster be- 
cause of the rather high surface 
area/volume ratio, which results 
in high surface activity. Fast 
settling of particles in the liquid 
can be prevented by increasing 
the density and viscosity of the 
liquid with the help of defloccu- 
lents. Blackburn and Shevlin, in 
their tests on chromium-alumi- 
num oxide slip castings, added 1 
to 114% ferric chloride as a de- 
flocculent. In ceramic slip casting, 
deflocculents, such as soda ash or 
ammonium silicates, are added. 

Considering the above, the fol- 
lowing variables are of prime im- 
portance in slip casting metal 
powders: a) density of powder 
particles; b) process of powder 
production; c) powder particle 
shape, porosity and diameter; d) 
powder particle surface condi- 
tions; e) reaction of the powder 
with the liquid; f) density, vis- 
cosity and temperature of the 
liquid; g) ratio of solid to liquid; 
h) amount of air entrapped in the 
slip; i) type of deflocculent; j) 
rate of drying in the die, which 
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depends on material of the molg 
an { porosity of the mold materjg). 
k) rate of drying after r noval 
from the die; 1) sintering cong. 
tions including rate of heating 
temperature, time and | 
phere. 

This list is by no means con. 
plete. The variables listed, ny. 
merous as they are, however, are 
controllable and will definitely 
permit a fairly high degree of 
precision in slip casting. 

The design for the mold and 
mold material are of great impor. 
tance for the process. The re 
quirements for the mold are: aq) 
sufficient strength; b) ability to 
absorb moisture; c) ease of re. 
leasing compact after drying. 


Plaster of Paris, is an excellent 
mold material. In order to in- 
prove the releasing properties of 
the mold, certain additions ¢an 
be made to ‘he plaster such as a 
fraction of a percent of graphite 
or sand. In many cases, coating 
the mold surface with a soap 
solution permits easy release of 
the metal powder compact. Mold 
temperature during slip pouring 
and drying also strongly affects 
the properties of the compact. 


Another important property of 
the slip is its viscosity, which 
indicates fluidity, ease of pouring 
and ability to fill the mold con- 
pletely. Viscosity is determined 
to a certain extent by the amount 
of solids in the liquid and changes 
rapidly with variation in tem- 
perature. Water, for example, has 
a viscosity of 1.0 centipoise at 
68 F, but only 0.66 centipoise at 
104 F. Thus, the use of warm 
water makes a casting slip more 
fluid. 
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= Better Materials Selection 


ia A Special Report Here are 64 case histories showing where and how intelli- 
4 gent selection and use of engineering materials resulted in: 
' > Longer service life 

4 > Improved product performance 

Pit. >» Lower materials costs 


> Simpler, less costly fabrication 
= > Reduced maintenance costs 
> Greater design flexibility 
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Introduction 


@ Selecting a material for a prod- 
uct is a dynamic process. There 
are Many avenues, some more di- 
rect than others, by which an 
engineer or designer can arrive 
at an intelligent choice. This 
choice, however, can never be 
safely assumed to be anything 
more than the best possible at a 
particular time. At any later date 
it is valid only if it stands up 
under a searching re-examination 
that takes into account not only 
newly developed materials, but 
also newly found knowledge about 
older materials. 

The difference between good 
product design and poor product 
design is certainly related to the 
frequency with which such re- 
examinations are undertaken. One 
of the major purposes underlying 
the editorial policy of MATERIALS 
& METHODS is to stimulate these 
re-examinations and to provide 
information on which they can be 
intelligently based. There are two 
methods of accomplishing this 
aim: 

1. Report comprehensively on 
properties and applications of 
new materials, on ways of making 
better use of older materials, and 
on ways of selecting the optimum 
material to meet various service 
conditions. 

2. Report on the materials de- 
cisions made by manufacturers of 
products similar to those made by 
others among our readers. 

In this special article, we take 
the second approach. For the 
third year in a row, we present a 
collection of case histories that 
show what happened when other 
manufacturers stopped to re-ex- 
amine their selection of materials. 


Why change? 

The results achieved by the 
changes described in these case 
histories fall into two general 
categories: improved quality and 
lower cost. 

Improved quality was achieved 
in many different ways. Changing 
to materials having greater me- 
chanical or dielectric strength re- 


sulted in products capable of 
sustaining greater mechanical or 
electrical loads. Changing to ma- 
terials more resistant to wear, 
corrosion, erosion, fatigue, im- 
pact, high temperature oxidation 
or other special service conditions 
resulted in products that were 
more durable or required less 
maintenance. Changing to mate- 
rials offering more possibilities of 
shaping or finishing resulted in 
more attractive or more function- 
al products. Changing to mate- 
rials of lower density or of higher 
strength-weight ratio resulted in 
products that were more saleable 
or less expensive to operate. 

Lower costs were also achieved 
in more than one way. Changing 
to inherently less expensive mate- 
rials or using materials in more 
efficient forms resulted in prod- 
ucts having lower materials cost. 
Changing to materials that re- 
quired less machining, less sur- 
face finishing, or fewer or simpler 
assembly operations resulted in 
products having less overhead or 
labor cost. 


Some cautions 

Our previous case history pre- 
sentations have been favorably 
received by many readers, and we 
hope this year’s collection will 
prove equally interesting and 
helpful. However, the case history 
approach has its natural limita- 
tions of which the reader should 
be aware. 

First, a change that is right for 
one manufacturer may not be 
right for another. For example, 
a change intended to eliminate 
the labor cost involved in assem- 
bly operations may not be justi- 
fiable in a plant where wage levels 
are lower. 

Second, differences in the abil- 
ities of engineers and designers, 
in material acceptance standards 
and in control of quality during 
manufacture make it impossible 
for all manufacturers to secure 
equal advantages from any given 
material. 

Third, the advantages resulting 
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from a change are, in some cag, ; 
intangible, and intangible fag, 
are invariably given differ, 1 


weights by different many, 
turers. 


AU 
Fourth, the fact that ; Chang i ares 
in material resulted in prody * 
improvement or cost reductiy 
: " e' 
does not necessarily mean tha} 
ty ad 


different change would not hay ie 
yielded still greater benefits. - 

Fifth, even if the change wa 
demonstrably the best that coy 
have been made at the time it wa 
made, a certain amount of tin 
has since elapsed, and a more aj. 
vantageous change might now }y 
possible. 

So it is obvious that no ca 
history of the type presented her 
can be regarded as_ universal 
valid. At most it can stimulat 
re-examination of product desig 
and suggest investigation of th 
“new” material for the particula 
application described and fa 
somewhat similar applications. h 
planning this article, we hav 
tried to keep these simple objet 
tives foremost. 

One final caution: Whenever We 
emphasize replacement of one ms 
terial by another, we risk bein 
accused of advocating, througi 
favoritism or ignorance, the gel 
eral superiority of the new to the 
old. We do not so advocate. |! . 
fact, we will go further. It is wu 
doubtedly true that some product 
have been redesigned capricious) 
and some new materials use 
most unwisely. Although we be 
lieve the engineer should ani 
must learn to use the newer matt 
rials that have been made avail 
able to him, we also believe thal 
he is foolish indeed if he allows 
nothing more substantial than ul Be 
supported claims or the appeal 0! BR . 
novelty to turn him from an older :. 
material that has proved itsell By . 
over a period of years. Let’s fact ® 
it: Constant vigilance is neces 
sary, but sometimes it is ju 
plain good engineering to mak 
no change at all. 
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i 
piming Gear Sprocket 


Aut tive timing gear sprocket must 
j eSIStance. 
Snid Machined and fabricated from steel bar stock. 
ew Pearlitic malleable iron casting, coin pressed and machined, 


Advantages Gained 


Saving in metal 


have good strength and wear 


Casting weighed 1.43 lb as contrasted with 2.29 lb 





Sor bar stock. Two surfaces were coined and required no machining. i v 
q e . . . . sd 
‘asting also improved vibration damping properties. 
Source: Malleable Founders’ Society 
hi vA 
ad P bs. 
hs ” 
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/Extension Shafts for 
| Instrument Control 





Provide lower costs 


) Extension shafts for such mass-produced items as 
radio and TV sets must be low in cost and provide 
adequate flexibility or rigidity as the application 
demands. 

Old Plated brass and molded fiber. 


New Depending on application, modified polyethy- 


lene shafts are available in flexible and rigid tubular 
extrusions. 


Advantages Gained Lower unit costs—1.2 and 1.8¢ 
for 6 and 101% in. shafts respectively. Extensions pro- 
vide increased flexibility for remote control of instru- 
ments and potentiometers and other inaccessible elec- 


tronic components. Shafts are moisture resistant and 
Provide excellent insulation. 


0 th ne ty SI Ei re tects cs 


Source: Anchor Plastics Co. 











Tracks for Sliding Panels 
Reduced friction 


Extruded tracks used as runners for sliding doors, 
mirrors and panels of glass, hardwood and plywood. 
Old Aluminum. 

New Modified polystyrene (Ancorene). 


Advantages Gained Lower material costs plus de- 
creased assembly times. Material is easily worked and 
is installed with adhesive or small nailing strips. 
Channels can be colored to match any cabinet decor. 
Convex platforms on lower tracks reduce noise and 
lower friction without the use of special rollers or 
bearing strips. Material has high impact strength, 
resists chipping, warping and splintering and will not 
corrode. 


Source: Anchor Plastics Co. 
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Spindle Housing 


Production time reduced 


Part requires close tolerances in the large bore be- Advantages Gained Old part required 7 to 8 wk 


cause of the eccentric motion of a cam. 


Old 


New 


Steel weldment (left). 


Gray iron casting (right). 


from requisition time to assembly on machine, new 
requires approximately one week. Total machine 
shop time reduced from 54 to 20 hr. Cost saving 
$108.90 per machine. 


Source: Gray Iron Founders’ Society, In 
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Vinyl Foam Bath Mats 

Deterioration reduced 
Bath and exercise mats must be skid-proof, easy to clean and impervious 
to deterioration. 
Old Sponge rubber. 
New Vinyl foam to which a skin of vinyl film is electrically heat-sealed 
Advantages Gained New material does not oxidize and has excellent 
resistance to soap and water. Heat sealing makes it possible to join the 
flat foam stock to brightly colored and deeply embossed covering mater- 
ials in a fast economical operation. 


Sources: Elastomer Chemical Corp.; Bolta Products Div., General Tire & Rubber Co 


Fan for Washing Machine Motor 

Machining operations eliminated 
Cooling fan for motor is about 6 in. in dia. Part must be durable, light 
and economically manufactured. 
Old Aluminum sand casting. 
New High-impact, general purpose phenolic. 
Advantages Gained Phenolic fan is lighter, needs no balancing o 
machining prior to assembly on motor shaft. Elimination of drilling, 
reaming and balancing operations previously required has resulted 10 
reduced costs. 


Source: Hooker Electrochemical Co. 
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Feed Rolls 
Wear life prolonged 
Feed rolls for high speed, punch card data process- 


+ 
pment. 
11pm 


Punch cards are handled at rates up 


+, 800 per min 


bber compound (rignt 


Old 
New Alternate washers of neoprene and neoprene 
impregnated cotton fabric bonded and vulcanized to 
shaft (left). 
Advantages Gained Wear life increased twenty 
.s materially offsetting increase in roll cost. Im- 
proved functional performance was also obtained. 


Souree: Remington Rand, Div. of Sperry Rand Corp. 
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V-Belts for Industrial Drives 
Wear life increased 


Multi-belt, 30-hp drive for 60 x 140 in. printer- 
slotter used in manufacture of corrugated packing 
boxes and shipping containers. V-belts must have 
high strength, impact resistance and flex life. Also, 
low stretch and dimensional stability (for easy 
matching). Installation must withstand frequent 
shock loads and severe paper dust conditions. 

Old Rayon reinforcing cords imbedded in synthetic 
rubber. 

New Polyester fiber cords (Dacron) imbedded in 
synthetic rubber. 

Advantages Gained Longer life. In printer-slotter, 
Dacron belts have lasted 6 times as long as conven- 
tional belts—3 yr versus 6 mo—and are still in 
excellent condition. Units transmit up to 40% more 
hp and save space (generally, 5 Dacron V-belts re- 
place 7 standard belts). New belts minimize take-up, 
rematching and maintenance and possess good dimen- 


Insulated Screwdriver 
Strength increased 


Rod for an insulated screwdriver for electronic work 
is 5/16 in. in dia and approximately 8 in. long. The 
blade as well as the handle must be made of an in- 
Sulating material. It must be strong enough to resist 
permanent deformation, and tough enough to with- 
stand rough handling. Material must be machinable 
to allow easy grinding of point of driver. 

Old Vulcanized fibre. 


New Glass-reinforced polyester rod. 





ee 
sional stability and low stretch. Material resists 
abrasion, heat, oil, acids and most alkaline materials. 
Despite higher unit costs of premium belts, total 
installation costs are usually lower because of the 


fewer number of belts required. 
Source: E. I. du Pont de Nemours & Co., Ine. 





Advantages Gained New rod is stronger, has better 
electrical insulating characteristics, has a low mois- 
ture absorption and will not warp or take permanent 
set. It is available in variety of colors for improved 


sales appeal. 
Source: Taylor Fibre Co. 
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Speed Reducer Housing 


The unit requires adequate strength and should Advantages Gained 
damp vibrations to reduce noise level. 























Twin-Tube Extrusion for Manometer 

Fewer parts required 
Clear, one-piece, dual-tube extrusion forms main construction el ent 
of industrial manometer. 
Old Glass. 
New Cellulose acetate butyrate 
Advantages Gained Integral center web of 2-in. wide extrusior 
vides space for adjustable scale. Flats on tube surface eliminate dis- 
tortion when reading liquid level. Two moldings containing ball-check 
and shut-off valves complete the assembly. Elimination of separate 
tubes, fittings, scale backing and other hardware provides considerable 
savings in both materials and assembly time. 


Sources: Anchor Plastics Co., Inc.; Bacharach Industrial Instrument Co 


Fabrication simplified 


Iron housing saved 73% on 
cost of unmachined pieces and 20% in machining 


Old Welded assembly of 69 individual parts (left). costs. Iron reduced vibration and noise level of unit. 


New Two gray iron castings (right). 
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Source: Gray Iron Founders’ Society 
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. Aircraft Fuel Gage Tube 































Size and weight reduced 
Ty] for aircraft fuel gage tank unit has an approximate 3/4 in. o.d. 
6 in. to 8 ft long with a 3/64 in. wall thickness. Must resist 


action of fuel. Must also be light-weight and resistant to 
fatigue due to vibration and shock. Redesigning component 


ai 


requirement that tube material be a good electrical insulator 


oid Aluminum tubing. 





New Glass-reinforced epoxy resin laminate. 


eck : , é' ; ' 
7" Advantages Gained Use of epoxy laminate permitted redesign result- 
att . ° . . . . . 
hi ing in a component of smaller size, lighter weight and greater reliability. 
1e “& ° “2 
Maintenance and overhaul are simplified. 

Source: Taylor Fibre Co.; Avien, Ine. 
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Casting Ladle Insert 
Better erosion resistance tiilit talitilatilit litlinl 


Part is subjected to erosion and thermal shock, should not be wet or 
attacked by the copper alloys being poured. 

Old Metal shell lined with refractory cement in which pouring holes 
were formed. 

New Silicon-nitride-bonded silicon carbide nozzle inserted into refrac- 
tory lining 

Advantages Gained OJd ladle required replacement after 1 to 2 days 
service and control of pouring stream was difficult during latter part of 
run. With the new nozzle, runs of 1 to 2 weeks are possible and constant 
flow is maintained. In addition, the carbide nozzle is neither wet nor 
attacked by the molten metal. 





Source: Carborundum Co. 


Stillage Evaporator 
Life expectancy doubled 


Must be corrosion resistant, operating in vapors at 
212 F containing organic acids. Both inside and out- 
side surfaces are subject to corrosive attack. 

Ofd Copper tubing, 11 gage, 0.12 in. wall thickness. 
New Welded stainless tubing, Type 304, with 0.065 
in wall thickness. 

Advantages Gained Doubled evaporator’s life ex- 
pectancy. Decrease in wall thickness increased tube 
capacity by 14%. Higher cost of stainless steel tub- 


ing compensated by doubled life expectancy. 
Source: Formed Steel Tube Institute. 






by 





MAY, 1956 ¢ 141 














Parking Lamp Housing 
Assembly simplified 


Must stand up under weather conditions and not 
stain body paints or plastics lenses. Provide shock 
proof mounting for bulb. 

Old Zinc die casting. 

New GR-S Rubber compound. 

Advantages Gained Cost savings in material and 
assembly. Wiring is molded in place and lens is 
snapped into place without fasteners. 


Source: Chrysler Corp. 
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Axle Nut 

Production rate increase 
Nut and threads in i.d. must be strong enough | 
hold the rear wheel on a large scraper. Also hol 
grease seal and bearing in hub. 
Old Steel forging (left). 
New Pearlitic malleable iron casting (right). 
Advantages Gained Cost of nut reduced 429% 
production of pieces per hour increased 50%. 


Source: Caterpillar Tractor ( 


Electrical Contacts for Rheostat 
Improved performance 


Shape is used for stationary contacts in Vitrohn 
rheostats of several sizes. 

Old Contacts made from individual buttons blanked 
from sheet brass; buttons spaced manually on stee 
wire; assembly fired in vitreous enamel; steel wir 
milled off. 

New Brass extruded shape is machine slotted int 
a series of buttons connected by a wire which is at 
integral part of the shape; part is fired in vitreous 
enamel; brass wire is milled off. 

Advantages Gained More accurate spacing of con- 
tact improves performance of the rheostat, reject: 
tions are reduced, labor reduced approximately 50%. 


Source: Ward Leonard Electric Co.; American Brass Co. 
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Air Lines for Pumps 

Materials costs reduced 
Used both as pressure switch and air control tubing 
on water system pumps, the 44-in. 0o.d., 0.190-in. 
(j.d.) tubes must withstand continuous air pressure 
of 40 psi. Also they must resist vibrational fatigue, 
most chemicals, fungus, rot, rust, and rodents. 
Old 
New Processed nylon pressure tubing with rated 
burst pressure of 1000 psi. 


Copper tubing. 


Gained Savings in materials cost 
Installation time is also reduced. 


Advantages 
amount to 40%. 


Nylon tubing has better resistance to impact and vi- 
brational fatigue. 


Source: Polymer Corp.; Deming Co. 











Parts for Aircraft Inverter 

One part replaced five 
Housing (center) and end sections must be light in 
weight. Inverter must be cool running and require 
minimum maintenance. 


Old 


New 


Magnesium sand castings. 
Magnesium die casting. 


Advantages Gained 54% cost reduction resulting 
from replacement of five sand castings by one die 
casting for housing and elimination of considerable 
machining. 


Source: American Die Casting Inst. 









































































Checking Fixture 
Material cost saving 


Checking fixture for aircraft parts must be free from 
warpage in sawing and boring of holes. Flatness must 
be readily achieved. 

Old 
New Magnesium tooling plate, % 


Advantages Gained In purchasing 31 pieces of the 
new material, a net saving of $1045 was realized. The 
maximum flatness deviation for plate of this thick- 
ness (0.005 in. per ft) is excellent. The magnesium 
tooling plate was anneal flattened at the mill, and no 
machining of the surface was necessary. 


Source: Dow Chemical Co., American Society of Tool Engineers 


Cast and machined aluminum plate. 
14, in. thick. 
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Dome Lid for Truck Trailer 
Keeps moisture from cargo 


Dome lids for truck trailers designed to haul dry New Glass-reinforced polyester laminate. 
cement. Must be rugged and must prevent moisture Advantages Gained Condensation moisture will not 
of any kind from reaching cargo. Also must prevent 


: form on the plastic. Molded in one piece, lids weigh 
leakage of cargo from trailer. 


only 150 lb, and will not shatter, corrode or warp; 
Old Riveted aluminum sheet. thus maintenance costs are reduced. 


Source: Naugatuck Chemical Div., U.S. Rubber C 





— Coal Handling Equipment 

Reduced maintenance and replacement costs 
Equipment must withstand severe abrasive action of sliding coal and 
resistance to corrosion from water and sulfur in the coal. 
Old Carbon steel, 0.562 in. 


New Stainless clad steel, 0.25 in. 





Advantages Gained Over a 15-yr period savings totaled $35,980. This 
was due largely to reduced maintenance and replacement costs. No loss 
of gage has been detected in the stainless clad steel. 


Source: Lukens Steel Co. 






Valve for Neutralizing Unit ~ 
Corrosion resistance increased 


Service in petroleum refinery involves ex- 
posure to sulfuric acid on one side and live 
steam on other. 

Old Steel. 

New Nickel alloy (Hastelloy B). 
Advantages Gained Steel valve was de- 
troyed in one day, nickel alloy valve lasts 
indefinitely. 





Source: Haynes Stellite Co. 
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| pial Pointer for Antenna Rotator 
Lower scrap rate 


ointer on control for rotating TV antenna. 
r ngle section 114 in. long, measuring 3/32 in. 
ind 1/16 in. high. 


old Stamped from No. 30 B&S gage aluminum 
1100-H12 sheet. Sheet purchased in 12 in. width, 
anodized and colored, sheared to 3/8 in. width, then 
stamped. 


New Stamped from No. 30 B&s gage, continuously 
anodized, brass-colored aluminum 1100-H12 coil 
strip. Strip purchased in coils 3/8 —, ti in, wide. 
Advantages Gained Lower cost due to much lower 
scrap rate. Old material had to be purchased in large 
width for handling during anodizing. High scrap 
with old material was due to 1) bending and wrin- 
kling of thin sheet during anodizing, and 2) inabil- 
ity to shear thin sheet accurately, with result that 
finished pieces were either undersize or would lock 
in die. 

Source: Alliance Mfg. Co.; Fromson Orban Co., Ine. 


insulation for Armature Coil 
Better fit achieved 


Electrically insulating sheet material for wrapping 
armature coils. 


Old Overlapping mica flakes glued or cemented to 
a paper or cloth backing. 


New Flexible sheet material consisting of two 
sheets of high-purity asbestos paper saturated with 
polyvinyl acetate resin and calendered together un- 
der heat and pressure. 


Advantages Gained Since thickness tolerances on 
the new material are much smaller than on the old, 
coils have more accurate dimensions and fit arma- 
ture better. Unlike mica, which has a high spring- 
back tendency, the asbestos material conforms read- 
ily to the shape of the coil and does not tend to pull 
away from the coil after a period of time. Asbestos 
laminate also has less tendency to crack or split, 


and is smoother and more pleasant to handle. 
Source: Johns-Manville 






































Safety Catch for Rifle 


Large saving 


Automatic safety catch for gas power target rifles. Part p 
essential for safety feature. 

Old Three piece assembly. 

New One plece die casting. 

Advantages Gained An overall saving of 86%; assembled 
amounted to $14.30 per hundred, die cast piece to $16.50 per thousang 
Conversion to die casting eliminated the possibility of assembled parts 
loosening and provided more consistent production. 


Source: Gries Reprod 


Ball Joint Housing 
Service failures eliminated 





Used on a Four Wheel Drive End Loader as a ball joint housing for 
the steering and driving mechanism. 
Old Steel casting. 
New Upset steel forging. 
Advantages Gained Initial cost savings, 90¢ per part, machining costs 
reduced approximately 15%. Service failures, a serious problem with 
castings, no longer occur. 

Source: Commercial Shearing & Stamping Co.; Clark Equipment Co, 











Propeller Cuff Cover Plate 
Fatigue resistance improved 


Cuff cover plates are fitted to the inboard end of the 
propeller cuff to reduce wind resistance and tur- 
bulence. They must be light weight and resistant to 
fatigue. 

Old Sheet aluminum, 1/16 in. thick, reinforced with 
aluminum doublers at mounting edges. 





New Glass-reinforced epoxy laminate. 

Advantages Gained After long service under severe 
vibration aluminum plates cracked at point of attach- 
ment to propeller cuff. After 1000 hr flight time, no 
plastic plate has cracked. New part is lighter and 
thickness of laminate can be altered where necessary ; 
14 layers of resin-impregnated cloth provide high 
strength and rigidity at point of attachment, while 6 
layers in web area provide the greater flexibility 


required. 
Source: Shell Chemical Corp.; Propeller Div., Curtiss-Wright Corp. 
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Tub for Commercial Dish Washing Machine 


Improved corrosion resistance 


must withstand the corrosive effects of food 
eg and harsh detergents. Unit is designed to 
O40) dishes per hr. Wash cycle consists of 60 
th detergent solution at 80 gal per min followed 
by 10 sec rinse with water at 180 F. 
Olid Aluminum casting (top) 
New Type 304 stainless steel 16 gage sheet, deep 
drawn in a single operation (bottom). 
Advantages Gained Weight of part reduced from 
54 to 42 lb. No longer necessary to specify detergent. 
Previously this practice was followed since many of 
the strong commercial detergents pitted the cast 
aluminum. Service life was increased also. 
Source: Committee of Stainless Steel Producers, AISI 


Cutter Bar for Mower 
Breakage eliminated 

Cutter bar and coulter shaft frame supports mower projecting from 
side of tractor. Must withstand shocxs and lashing action. 
Old Fabricated from 15 pieces of bar stock. 
New Single steel casting. 
Advantages Gained Reduced overall cost 53% and eliminated service 
costs due to parts breakage prevalent in the former assembly. Casting 
also gives accurate alignment, greater strength and simplifies inventory 
and parts problems. 

Source: Steel Founders’ Society of America 


Automobile Grille Insert 
Plating eliminated 
Service requires good resistance to corrosion and to abrasion from sand 


or small stones. Fabrication requirements are ease of perforating and 
stamping and low cost finishing. 


Old Cold rolled low carbon steel, nickel-chromium plated. 
New Aluminum alloy 3003, anodized. 


Advantages Gained Anodizing was not handicapped by the perforated 
design in the same manner as was plating. Anodized surface gives better 
performance than nickel-chromium plated surface. 


Source: Chrusler Corp. 
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Machine Base p 
Weight and cost reduce; 
Machine base (64 x 40 x 34) for drilling, reanj,, 
and boring machine. 
Old Cast iron, two pedestals. : 
New Steel sheet formed to make three sid 
plate welded at two corners to make fourth 
Advantages Gained Over 50% cost saving and 49 F 
reduction in weight. Under deflection test, toleranr 
with cast base were 0.017, with weldment 0.002— c 
an eight fold advantage. Weldment is more easj) 
shipped. | r 
| Source: Lincoln Electri: j 
( 
| ; ; 
| Switch Housing and Cover 
| Corrosion resistance increase( 
| Switch housings must withstand any explosion that 
might occur within its walls. Close tolerance dimen. 
| sions must be maintained. 
| Old Sand-cast iron. 
| New Die-cast aluminum. | 
Advantages Gained Much lighter parts resulted in | 
reduced shipping costs. Fewer rejects and the elim- §¥ 
ination of lacquering housing interior to inhibit By 


corrosion also reduced costs. Product had more 
attractive appearance. 


Sources: Micro Switch, Minneapolis-Honeywell Regulator (| 


Spring Equalizer in Suspension Unit — 
Stress load lowered © 


Functions as retainer and equalizer in spring sus 
pension unit of a tandem trailer. Subject to total 
load of 20,000 lb. 

Old Fabricated of rolled plate and tube stock. 
New Steel casting. 

Advantages Gained Maximum stress load at any 
point reduced to 3000 psi as contrasted with original 
part which had areas of high stress in the range of 
17,000 psi. About 300% increase in strength and 4 
5 lb reduction in weight for each stabilizer. In addi- 
tion casting eliminated service failures and custome! 


final assembly problems. 
Source: Steel Founders’ Society of Americ4 
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Anode Bag for Precious Metal Filtration 


Maintenance virtually eliminated 


k anode bag used for liquid filtration (collection 
lids) in electrolytic refining of precious metals. 
nust be strong and resist abrasion, flexing, heat, 

chemicals, escape of solids and blinding or plugging. 

Must also provide adequate flow rates and easy re- 

moval of filter cake. 

Old Wool or acrylic fiber. 

New  Tetrafluoroethylene fiber (Teflon). 

Advantages Gained Tetrafluoroethylene bag lasts 

3() wk, compared with 4 wk for acrylic fiber and 2 or 

8 days for wool. New bag costs 8 times as much as 

acrylic but lasts 20 times as long, resulting in an 

economic ratio (exclusive of maintenance and replace- 
ment expenses) of 1 to 2.5 in favor of Teflon. 
Source: E. I. du Pont de Nemours & Co., Inc. 





Sockets for Grill 

Welding speed increased 
Parts are used in the assembly of an outdoor grill. 
Old Steel screw machine parts. Large socket is 1 in. dia by 1%¢ in. 
long and smaller socket 5% in. dia by 1 in. long. 
New Iron powder part infiltrated with copper. 
Advantages Gained New parts could be spot welded to rest of assem- 
bly at a considerable increase in production rate over the arc welding 
procedure used previously. Converting to the metal powder product 


saved 25% of cost on large socket and 50% on the smaller one. 
Source: Beemer Engineering Co. 


Rocker-Ring for Motor Brushes 
Machining, assembly reduced 


Supports brush rigging in industrial d.c. motors ranging from 1 to 50 
h.p. Must be stable and rugged enough to maintain accurate alignment 
of brush rigging when subjected to vibration and elevated temperatures. 
Measures 6-15 in. o.d. 


Old Malleable cast iron, finish machined to achieve sufficient planity 
and close tolerances. Brush studs, joined separately to rocker, utilized 
Class A insulating sleeves and washers. 

New Rocker and studs molded in one piece from glass fiber reinforced 
polyester premix molding compound. 

Advantages Gained Final machining eliminated. Separately insulated 


and assembled brush studs eliminated. Entire assembly rated Class B. 
Parts inventory reduced. 





Source: Glastic Corp. 
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Wire Forming Mandrels 
Longer wear life 

Toois that slide in horizontal plane to form wire 
springs or clips around a vertical mandrel. 
Olid Hardened tool steel, unprotected. 
New Hardened tool steel “Flame-Plated” with thin, 
hard tungsten carbide gating. Cgating on gvergical 
mandrel brush-finished to provide smooth surface. 
Advantages Gained Greater wear resistance has in- 
creased tool life ten times, also made it possible to 
increase production of machine from the normal 45 
pieces per min to 78 pieces per min. 

Source: Linde Air Products Co. 


Contact Mounting Plate for Solenoid 
Increased capacity 


Contact mounting plate and base plate for solenoid 
switch used in home laundry dryers, battery charg. 
ers, heating elements, etc. Must provide good insula- 
tion over long periods of time when exposed to heat 
and high humidity. 

Old Canvas-reinforced phenolic high-pressure-lami- 
nated sheet, cut and punched. 

New Glass fiber-reinforced polyester laminated 
sheet 1/8 in. thick, cut and punched. 

Advantages Gained Previously, switch capacity was 
limited to 25 amp a.c. Plates tended to warp and 
shrink at elevated operating temperatures, causing 











misalignment of contact points and consequent arc. 
ing and burn-out. Higher heat resistance of new 
plates has eliminated distortion and made it possible 
to increase switch capacity to 50 amp d.c. Arc re- 
sistance also raised from 5 sec to 120 sec. 


Source: Glastic ( 


Power Plant Pump Plungers 


Increased wear resistance 


These pumps are used in the power plant of a steel 
company and handle water which contains grit and 
other foreign substances. Plungers require protec- 
tion against abrasion. Close dimensional tolerances 
must be maintained to insure tight fits. 


Old Chromium-plated steel. 


New Hard-faced with nickel-base chromium boron 
alloy. 

Advantages Gained Service life for the new part 
10 mo compared with 6 to 8 wk for chromium plated 
parts. Cost of surfacing approximately the same as 
plating but maintenance costs and downtime reduced 
600%. 


Source: Wall Colmonoy Corp. 
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( Eisheaths for Cartridge Heating Units 
_ Binding reduced 
“a Sheaths must fit snugly but must not bind even when 
nil. current 1s passing. Must have good thermal conduc- 
a Htivity to minimize heat loss, must resist denting in 

: huse even though wall is only 0.022 in. thick. 
lami. [Old Brass tubing. 

pNew Tubing of Cupro-nickel, 30%. 
nat jAdvantages Gained The new material reduced tend- 
Sency to bind because of lower thermal expansion 
lees than the brass, but had thermal conductivity as good 
: Sd as brass. New material has greater resistance to 
thine denting in service. ake : 7 | 
Source: Ogden Mfg. Co.; Superior Tube Co. 
t are. a 

nev ‘ 
ssible 
cb xe 


Blowout Support in Circuit Breaker 
Assembly cost eliminated 


f) Rear blowout part that supports and insulates arc 
;chute assembly in a 5 kv air-type circuit breaker. 
} Must withstand heat and flame, as well as mechanical 
shock resulting from opening and closing of heavy 
circuit breaker contacts. About 15 x 6 x 6 in. 

Old Mechanically fastened assembly of seven pieces 
machined from canvas-reinforced phenolic sheet or 


molded of a general purpose phenolic compound 
(left). 


New Glass fiber-reinforced polyester premix com- 
pound molded to close tolerances (right). 
Advantages Gained Assembly, machining and sepa- 
rate molding operations eliminated. Parts inventory 
reduced. Total savings 60% for each part. 


Source: Glastic Corp. 

















Nozzles for Commercial Dishwasher 
Unit costs reduced 

Part must be economical to produce, durable, and 

provide resistance to corrosion, distortion and soften- 

ing. 

Old Stainless steel. 

Flock-filled, black phenolic. 

Advantages Gained 

without any sacrifice in durability and corrosion 

resistance. Phenolic nozzle does not distort or soften 

in extremely hot water. 


New 


Cost of part has been lowered 


Source: Hooker Electrochemical Co 
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Nylon Bearing for Linear Actuator 
Maintenance minimized 


Bearing used in aircraft linear 
actuator must be compact, ligh 
and trouble-free. 
Old Plain metallic sleeve bearing 
or ball bearing. 


New ia lined bearing. 


Advantages Gained Operation of 
bearing in inaccessible location 
without lubrication solved serious 
maintenance problem. In addition 
to its smaller size, the bearing 
has resulted in a 75% weight re- 
duction and 50% cost savings over 
equivalent capacity ball bearings. 
Other cited advantages include 
superior corrosion resistance and 
freedom from brinelling during 
vibration. 


Sources: Thomson Industries, Inc.; Airborne 
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Cone for High Speed Clutch 
Moment of inertia lowered 


Cone used in high speed reversing clutch in automatic screw machine. 
Part must be light in weight, have high strength-to-weight ratio, plus 
low moment of inertia and good heat resistance. 

Old Cast iron or bronze. 


New Molded from small flakes of macerated cotton fabric impregnated 
with a phenolic resin. Steel engagement ring is molded directly into 
cone. 

Advantages Gained Decreased weight and moment of inertia cut the 
time lost in clutch reversals. Reversing clutch connects the spindle to a 
constant-speed drive in 14 sec and is operated at frequencies as fast as 
once every 3 sec. Rapid reversals send operating temperatures up to 
250 F, yet the phenolic cone provides smooth, positive clutch action, is 


long wearing, and is not distorted or deteriorated by the high heat. 
Sources: Synthane Corp.; Brown & Sharpe Manufacturing Co. 
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Typewriter Frame 





One part replaced six 
The frame must be strong, rigid and light in weight. 
Old _ Iron sand castings (left). 
New Aluminum die casting (right). 
Advantages Gained A one-piece aluminum die cast- 
ing replaced six iron sand castings with a reduction 
in weight of 5% lb. Machining and drilling elimi- 
nated. No assembly required which eliminated 
requirement for fasteners. 


Source: American Die Casting Inst. 









erminals on Seismograph 

Moisture trouble eliminated 
Terminals, plug strips and other exposed connections 
) seismographs used by oil exploration teams. 


bid = Copper, lead-tin and aluminum. 
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lew Same plus thin sprayed coating of dimethyl 
silicone fluid. 


Oe een ee eee 


Advantages Gained Previously, moisture condensa- 
fion often made it necessary to dry and clean instru- 
ment before it could be operated. Coating has virtu- 

lly eliminated moisture condensation difficulties and 
has reduced maintenance. 


— a ce 


Source: Dow Corning Corp. 


Tip for Soldering Gun 
eamer Blades 


Cutting efficiency improved 


Blades are expanded inside a pipe and rotated to 
€move excess coke and a sharp cutting edge is 
equired. 

yid Chromium plated steel. 

ew Stainless steel Type 416. 


Advantages Gained With old procedure, plating 
ounded edges of blades and reduced cutting effi- 
‘tency, one out of every three blades was rejected 
ecause of poor plating. Stainless blades hold a sharp 
S (ge and rejections were eliminated. 


Source: Carpenter Steel Co. 


Life increased 


Constant high temperature soldering tip for produc- 
tion line soldering in electronic and electrical indus- 
tries. 


Old Leaded (0.5%) copper (left). 


New Same protected with 5-mil iron electroplate 
(right). 

Advantages Gained About 10 times longer life. Life 
of soldering tips operating at high temperature is 
governed by rate at which copper dissolves in the 
tin of the solder. Electrolytic iron coating puts bar- 
rier between copper and tin. 


Sources: Vari Corp.; Van der Horst Corp. of America 
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Electrical Terminal Posts 
Reduction in scrap logs, 


These terminal posts are used for attaching electrical leads in a hea), 


aid device. They must fit tightly in thin plastic insulating strips wh, 
eyelets cannot be used because there is insufficient space between ho). 
Old Conventional pins made on screw machine (composit 
known 

New Silver plated beryllium-copper Spirol pins. 

Advantages Gained The new pins consist of a strip of coiled met: 
which holds itself in place by the spring action of the spiral. With th 
previous solid pins, tolerances were critical since slightly oversize pins 
or undersize holes caused cracking of the plastic. The new ping pe} 
mitted greater variation in hole size since the spring action of the gpir 
insures complete tightness. 


Source: Talbot Associate 7 


Friction Clutch Spring Hub 
Part cost reduced 


Part acts as bearing for clutch shaft as well as the 
intermediate member between the clutch spring and 
the clutch shaft. 

Old Cast gray iron bar stock, bearing surfaces 
ground to V-32 finish (top). 

New High density iron powder part with black 
oxide finish, impregnated with oil (bottom). 
Advantages Gained Previous part cost: $1.50 each. 
New cost: $0.24 each. (Tool cost: $1600) By 
changing to powdered metal the following manufac- 
turing operations were eliminated: turning, drilling, 
boring, milling and grinding. 


Source: /nternational Business Machines Corp. 


s 
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Torque Converter Reaction Shaft 
Production rate increase 


Shaft must transmit high torque load. It is hollow 
having one end flanged and the other end splined. 
Old AISI 1141 steel, forged and machined. 

New Aluminum AA6061, cold impact extruded and 
machined. 

Advantages Gained Substantial cost savings 0): 
tained by use of impact extrusion, a high productiol 
process, which produces a shape very close to final 
requirements with a minimum of machining operé 
tions. 


Source: Chrysler Cor! 
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Die for Fabricating Washers 


Ze Ding 
NS per Production run doubled 
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“% 4 having a hardness of Rockwell C46-47. 


Old High carbon, high chromium steel. 








New High speed tool steel. 

Advantages Gained Old dies required resharpening 
after producing 12,000 to 15,000 pieces; new dies 
produce 35,000 pieces before requiring sharpening. 
Production runs are doubled and downtime was re- 
duced since dies must be removed from press for 
sharpening. 


‘Sheaves for Overhead Crane 
Wear life increased 
’ These sheaves are used to handle wire rope in a 
pulley system and must resist wear. 

Old Gray iron. 

New Ductile iron. 

Advantages Gained Service life increased four 
itimes because of improved wear resistance. Less 


Source: Vandium Alloys Steel Co. 


ftool breakage during fabrication because new mate- 
i rial is free from chill as cast. 

j Source: International Nickel Co. 
3 
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Cylinder for Light Aircraft Engine 


Weight reduced 


WHER OBBe ee: | 


Cylinder for aluminum engine used in Navy’s “Flying Platform,” the 
“Gyrodyne” one-man helicopter, Goodyear’s collapsible airplane and 
similar types of aircraft where low weight per horsepower is vital. 








ye Old Cast aluminum with internal steel sleeve to provide a wear resist- 
ant bore (top). 

New Cast aluminum, the steel sleeve being replaced by a porous 
easel chromium electroplate directly on the internal bore surface (bottom). 
hollow Advantages Gained Elimination of steel sleeves on four cylinders 
ned. reduced engine weight to 45 lb and improved heat transfer from bore 

to fins, thereby providing an unusually high horsepower-weight ratio 
od and of 1:1. 

Source: Van der Horst Corp. of America 
zs ob- 
uction 
) final 
opera- 
er Cor} 





MAY, 1956 ¢ 155 















































Tubes for Storage Battery 
Working life increase 


Slotted tubes in industrial storage batteries must hold active materi, 
(powdered lead oxide) around the anodic grid spines, yet must per t 


electrolyte to freely penetrate active material. Sealers at ends of tyhg { 





must seal in active material and prevent short circuits. Tubes n 




















be resistant to corrosion, oxidation and attack by battery acid. Ty 
material must also have good insulation properties and must be capab, * 
of being easily and accurately slotted. 
Old Rubber tubing. / 
New Polyethylene tubing. : 
Advantages Gained Use of polyethylene increases battery workin ( 
life up to about 20%. During breakdown service life tests, when rubbey Hg: 
tube cells deliver only 37-42% of capacity, and flat plate cells on) 
3-12% of capacity, polyethylene tube cells deliver 80-82% of capacity é 
Due to the resistance of polyethylene to battery acid, slots retain they Hy 
dimension and do not permit loss of active material. ( 
Source: Exide Industrial Div., Electric Storage Battery | 
' 
| 
Seals for Home Laundry Dryer 


Better heat resistance 


Strips of compressible material that seal dryer drum at front and rea 
preventing escape of heated air or entrance of cool air. May bi 
attached to metal rim on inside face of front and rear panels of drye 
and held by wire band or stretched over rim of drum and held by ste: By 
strapping. Rear drum seal in particular, being near heating element 
and exhaust box, must withstand heat and moisture. 

Old Woven asbestos fabric. 

New Wool felt of type similar to SAE F-11, impregnated with a specia 
form of Hycar synthetic rubber for added abrasion resistanc 
resiliency, tensile strength, moisture resistance and, to some extent 
heat resistance. Strip sewn to form endless belt. 

Advantages Gained Less shrinkage due to heat and therefore mor 
effective sealing. Also lower cost. 





ee 


Source: Western Felt Wo 


Burner Grate 

Tooling costs cul 
Must be light weight to be used in portable burner unit and adaptable 
to volume production. 
Old Die cast aluminum (left). 
New Welded wire assembly (right). 


Advantages Gained Tooling charge for wire design $300 versus $300! 
for the die casting. Unit production costs reduced from 30¢ to 25¢. 
Savings on first order of 25,000 pieces, $4,015. Improved impac! 


resistance because of resiliency of wire. 
Source: E. H. Tichener & © 


156 *« MATERIALS & METHODS 





/ f Se 


Vorking 
ru bber 


Is only 
Apacit} 
in thei 


attery ( 


stance 


d real 
fay be 
F dryer 
V steel 
lement 


specia 
stance, 
extent, 


> mort 


lt Work 


s cut 
ptable 


$3000 
0 25¢. 
mpact 


r & Co 








BR YY 


Bold \sphalt coating over kraft paper. 





garrier-Bond for Insulation Jacket 
Improved moisture barrier 


} Int oating for aluminum jacket must provide bond 


Be seen aluminum and kraft paper liner and act as 
sture barrier. 

iNew Polyethylene resin bond between kraft paper 
and aluminum. 

Advantages Gained New bonding material provides 
Ioffective moisture barrier and permits operation in 
extremely wet conditions where aluminum is in 
danger of electrolytic corrosion by some insulating 
materials. Old bituminous coating had tendency to 
ooze at high temperatures. Polyethylene bond, how- 
ever, has tested out successfully from 70 to 
1350 F. Aluminum jacket has lower installation 


costs than conventional sewed-on covers, eliminates 


maintenance, is easily removed and can be re-used 
when insulation must be changed. 





oe 














Chain Saw Sprocket 


Wear life increased 


Sprocket subjected to wear from chain and abrasion 
from sand and soil picked up when cutting trees, 
stumps, and branches. Must withstand shocks in 
service. Also exposed to atmospheric corrosion. 
Old SAE 52100 steel, quenched and tempered. 


New Metal powder part with chromized coating. 


Advantages Gained Metal powder part is cheaper 


than the steel part and chromizing made it sufficiently 
wear resistant to withstand the severe service 


' Conditions. 


Source: Chromalloy Corp 


Source: E. I. du Pont de Nemours & Co., Ine. 


t 
| 
» 
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Motor Mount for Industrial Heater 
Weight reduced 


Mount must be light weight but durable. Te reduce 
noise level to minimum, mount must act as a vibra- 
tion dampener. 

Old Cold rolled steel (left). 

New Welded wire assembly (right). 

Advantages Gained Weight reduced from 6% to 
114% lb. Wire design absorbs motor vibrations and 


reduces noise level. Concentric-circle type construc- 


tion is easily adapted to various size requirements. 
Source: E. H. Tichener & Co. 
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Valve Stems 
Corrosion resistance improved 


These stems are installed in the water system of the 
City of Los Angeles in iron valve bodies and must 
resist galvanic corrosion. Sizes range from 4 to 24 in. 
Specified tensile strength 60,000 min. 

Old Manganese bronze. 


New Cast nickel-tin bronze heat treated to meet 
tensile requirement. 

Advantages Gained Old stems were subject to 
dezincification which weakened them and caused 
failures. New stem not subject to dezincification 
because of low zinc content (up to 2%) and life is 
extended greatly. 


Internat onal V ckel (vo 


Kettles for Dyeing Textiles 

Service life extend 
Part must withstand attack by dyes and must 
readily cleaned to avoid contamination. 
Old Wood. 
New Stainless steel. 


Advantages Gained Wooden kettles required » 
placement after 6 to 12 months, the shorter periv 
applying when caustic soda was used in the dy 
solution. Stainless steel kettles have been in use | 
9 years and are still in good condition. Each woot 
kettle required 3 man hours to wash; one man | 
wash 3 stainless steel kettles in 15 to 20 min 


Source Committee of Stainless Steel Produce 


Drinking Fountain Head 


Machining operations cil 


Designed to provide smooth jet of water without squirting, Part mu: 
lend itself to chromium plating as final fabricating step. 


Old Sand-cast copper alloy. 


New Brass forging. 

Advantages Gained Savings of 45% in polishing operations alont 
Smoother surface of brass forgings cut down number of machinili 
operations. Better grain structure resulting in stronger and toughe! 


parts. 


Source: Copper & Brass Research A**"' 





Reprints of this special article are available at 25¢ each until supply is exhausted. 
Address requests to Reader Service Dept., MATERIALS & METHODS, 430 Park Ave., New York 22, N. Y. 
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Properties of Nylon Plastics 
Materials Data Sheet 








ASTM Comp. 1 
General Purpose 


ASTM Comp. 2 


Extrusion & Injection 





Solution, Extrusion, 







































































acids, alcohols, common solvents. Not re- 
sistant to phenols, formic acid, con. mineral 


acids 


alkalies, esters. Not 
resistant to alcohols, 
phenols, formic acid, 
acids 


ASTM Injection Molding Molding Injection Molding 
Test Conditions (Zytel 101) (Zytel 31) (Zytel 63) (Plaskon 8200) 
Physical Properties 
Specific Gravity D792 1.14 1,09 1.13 1.13 
Thermal Cond, Btu /hr/sq ft/ft /F = 0.14 0.12 0.16 0.14 
Coef of Exp, per F D696 5.5 x 10-5 8.2 x 10-5 8.2 x 10-5 4.6 x 10-5 
Spec Ht, Btu /Ib/F — 0.4 0.4 0.4 0.4 
Refractive Index D542 1.53 1.53 -— — 
Water Absorption, 24 hr % D570 1.5 0.4 2.0 1.6 
Flammability D757 Self extinguishing Self extinguishing Self extinguishing Self extinguishing 
Mechanical Properties 
Mod of Elasticity in Tension, psi D638 4x 105 1.5 x 105 0.7 x 105 3 x 105 
Tensile Str, psi D638 10,500 7000 7400 12,000 
Elong, % D638 90) 90 300 300 
Hardness, Rockwell D785 R118 Rill R83 R118 
Impact Str, |zod Notched, 
ft-lb/in. of notch D256 l l > 16 1.2 
Mod Elasticity in Flexure, psi D7% 3x 105 1.5 x 105 0.7 x 105 3 x 105 
Flexural Yield Str, psi (approx) D790 13,800 8000 3800 13,000 
Compressive Yield Str, psi (approx) D695 13,000 7200 — 11,000 
Electrical Properties 
Elec Res, ohm-cm D257 4.5 x 10!8 4.0 x 10'4 5 x 1018 1.1 x 104 
Dielectric Str (short time), volts /mil D149 385 470 420 420 
Dielectric Constant: 
60 cycles D150 4.1 4.6 10.7 45 
1,000,000 cycles D150 3.4 3.5 45 3.6 
Dissipation Factor 
60 cycles D150 0.614 0.04 0.19 0.03 
1,000,000 cycles D150 0.04 0.03 0.14 0.05 
Loss Factor 
60 cycles D150 0.057 0.18 2.1 0.14 
1,000,000 cycles D150 0.14 0.11 0.63 0.16 
Fabricating Properties 
Injection Molding Pressure, psi 10,000-25,000 10,000-25,000 | — 10,000-25,000 10,000-25,000 
injection Molding Temp, F 550-700 410-600 | 360-500 480-550 
Compression Ratio (bulk factor) D392 2.1 2.2 | 2.5 2.2 
Compression Molding Pressure, psi BK ss a ws 
Compression Molding Temp, F — — 380 — 
Extruding Temp, F 550-625 450-550 500-550 450-500 
Maximum Recommended Service Temp, F 250 230 140 140 
Heat Distortion Temp, F (66 psi) 360 300 100 — 
Joining Can be cemented 
with aqueous phenol 
or with several other 
compositions ; can be 
bonded to metal with 
a proprietary— 
phenolic adhesive 
Corrosion Resistance Resistant to esters, ketones, alkalies, weak | Resistant to ketones, | Resistant to esters, 


ketones, alkalies, 
weak acids, alcohols, 
common solvents. 
Not resistant to 
phenols, formic acid, 
con. mineral acids 








Uses 











Gears, bearings, 
mechanical parts, in 
automotive, indus- 
trial and household 
equipment 





Jacketing for wire 
and cable, special 
molded parts 





Jacketing for wire 
and cable, seals, 
packings, sheeting 





Bearings, gears, 
bushings, coil-forms, 
brush-backs, rod, 
tubing, tape, mono- 
filament, film 





' Cenco Fitch 


a 


Prepared with the assistance of E. I. Du Pont de Nemours & Co., Inc., and Barrett Div., Allied Chemical & Dye Corp. 
< For more information, Circle No. 583 








How to bottle 


The Marison Company of South Elgin, Ill., is a 
leading producer of industrial oxygen cylinders 
manufactured to hold this active gas at 2400 psi. 
From its beginning, Marison has consistently used 
Seamless .Tubing for this task. 

Marison has found B&W Seamless Tubing to be 
ideal for its complicated cycle of spinning, forming, 
heat-treating and threading operations. Every ounce 
and every inch of tubing—and every operation by 
Marison—must be flawless in every respect to meet 
the demands of these pressure cylinders. 

Whatever your requirements in tubing...for con- 
sistently high and uniform quality...for top service 
... look to B&W. For more information on selection 


2400 psi | 


and use of carbon, alloy or stainless steel tubig 
write for Bulletin 361 or call in Mr. Tubes, you 
nearby B&W Tube Representative. The Babcock! 
Wilcox Company, Tubular Products Divisio! 
Beaver Falls, Pa. 


Seamless and welded tubular products, seamless welding fittings and flanges—in carbon, alloy and stainles: st 


For more information, turn to Reader Service Card, Circle No. 482 
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Tool Steels — identification and Type Classification 

















































































































































































































— identifying Elements, % ren 4 
Type | Mn | Si | Cr | Ni | V | W | Mo Co i 
— ak wae Hardening Tool Steels—Symbol w : 
wi | 0.61/1.40 | | 
w2 | 0.60/1.40* | 0.25 | 
w3 | 1.00 | | 0.50 | | | 
w4 | 0.60/1.40" }0.25| — | =_— 
w5 | 1.10 am) — j}—] | 
W6 1.00 0.25 | 10.25 | 
W7 1.00 0.50 | 0.20 | | 
-. Shock Resisting Tool Steels— Symbol S Pay. 
s. | 0.50 — | 1.50 | le oe bt 
s2 | 0.50 Peg BS Be 0.50 | — 
$3 | 0.50 }0.75 | — | c a | | 
S4 | 60.55 | 0.80 | 2.00 | ' 
$5 | 0.55 | 0.80 | 2.00 | 0.40 
— Cold Work Tool Steels— Symbol O 
Oil Hardening Uh al 
O11 | 0.9 | 1.00 0.50 0.50 | 
02 0.90 | 1.60 | | 
07 1.20 0.75 | — | —| 1.75 | | 
yz Cold Work Tool Steels—Symbol A 
Medium Alloy Air Hardening Types 
A2 ae 1s00| — | — | — | 1.00 
Ad 1.00 | 2.00 er | — |) — fae 
AS 1.00 3.00 | 1.00 | | 1.00 
A6 0.70 | 2.00 1.00} — | - | | 1.00 | 
- - Cold Work Tool Steels—Symbol D 
High Carbon-High an Types 
DI 1.00 12. 00 | 1. 00 | 
B| 02 1.50 12.00| | — | 1.00] — | 
D3 2.25 12.00) | 
D4 2.25 12.00 | 1.00 
D5 1.50 12.00) | 1.00 | 3.00 
mB) D6 2.25 1.00 | 12.00) 1.00 | 
Moy | (235 12.00 | 4.00 | — | 1.00 | 
el tubing _ 1 ea | | Sad 
| Hot Work Tool Steels—Symboil H 2 
bes, you _ Chromium Base Types, H1-H19, incl (H1-H10 and H17-H19 Unassigned) 
abcock a | | 
Mm | 035 | — | — |}5.00] — los) — 1.50) — | — 
DivisiOM Hi2 | 035 9 5.00} — | 0.40} 150/150) — | — 
H13 0.35 5.00 1.00 | — | 1.50 _ 
H14 0.40 15.00 | — 5.00} — 
H15 0.40 | 5.00 | - | 5.00 - - 
H16 0.55 7.00 | — || — | - - 




















Tungsten Base Types, 


Hot Work Tool Steels—Symbol H 


H20-H39, incl (H27-H39 Unassigned) 





0 H200 | 0.35 
H21 | 0.35 

H22 | 0,35 

H23 | 0.30 

H24 0.45 

H25 | 0.25 

H26 | 0.50 





ae) 4 20 ft | gm 
| — | — |350] — | — | 9000) - 
| 12a). — 1 —, ae — 

— | — |12.00} — | — |12.00 

— | — | 3.00 ~ | 15.00 

— | — |400] — | — |15.00) — 
— | — | 400} — | 1.00] 18.00] — 























TAY 


Hot Work Tool Steels—Symbol H 


Molybdenum Base Types, H40-H59, incl (H40, H44- - Unassigned) 





r it 0.65 

t > 
, H ' 0.60 
43 0.55 


inles 





4.00! — | 1.00 
of oo 4.00 | 
400 | 


=| 


8. 00 
5.00 
8.00 


| 1.50 | 
2.00 | 6.00 
2.00 | — 
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Courtesy American Iron and Steel Institute 








__ Identifying | Elements: == 


























Type | C jn | si | or | nif v | W | Mo | Co | Cb 
High Speed Tool Steels— _Symbol T 
Tungsten Base ‘Types _ rc:: 
Tl 0.70 4.00 | | 1.00 | 18.00 | 
T2 0.80 | 4.00 | 2.00 | 18.00 | 
T3 105 | | 4.00 | 3.00 |18.00| — | — | — 
14 0.75 | | 4.00 | 1.00 | 18.00 | 5.00 
T5 0.80 | 4.00 2.00 | 18.00 8.00 
T6 0.80 | 4.50 | 1.50 i 00) 12.00 
17 0.75 | 4.00 | | 2.00 | 14.00} | — 
T8 0.75 | 4.00 | 2.00 | 14.00 — | 5.00 
T9 1.20 | ' 4.00 4.00 | 18.00 | 1 
TIS | 1.50 | | — | 4.00} — | 5.00 } 12.00) 5.00 a 
High Speed Tool Steels—-Symbo!l M 
Molybdenum Base Types — 
| | | | 
Ml 0.80 | 4.00 | 1.00 | 1.50 | $.00 | | 
M2 0.80 | 4.00 2.00 | 6.00 | 5.00 | 
M3 1.00 4.00 | | 2.70 | 6.00 | 5.00 | 
M4 1.30 4.00 4.00 | 5.50 | 4.50 | 
M6 0.80 | 4.00 1.50 4.00 5.00 | 12.00 _ 
M7 | 1.00 4.00 2.00 | 1.75 | 8.75 ‘ 
M8: | 080 | 4.00 1.50 | 5.00 | 5.00] — | — 
Mi0 | 0.85 | 4.00 ea 
Mi5 | 1.50 | - | 4.00} — | 5.00 | 6.50 | 3.50 | 5.00} — 
M30 | 0.80 | | 4.00 | 1.25 | 2.00 | 8.00 | 5.00 | — 
M34 | 0.90 | | 4.00 | | 2.00 | 2.00 | 8.00 | 8.00} — 
M35 | 0.80 | 4.00 | | 2.00 | 6.00 | 5.00 | 5.00} — 
M36 | 0.80 | 4.00 | 2.00 | 6.00 | 5.00 | 8.00 














Special Purpose Tool Steels—-Symbol L 
Low Alloy Types 





| | | | 


















































ao | | 1.25 | — 
L2 | 0.501.108) | 1.00 | 0.20 
L3 1.00 1.50 | 0.20 - 
L4 1.00 0.60 1.50 0.25 
L5 1.00 1.00 1.00 0.25 
L6 0.7...) <- 0.75 | 1. 50 | 0.25>| 
7 1.00 | 0.35 1.40 | — | 0.40 | 
are Special Purpose Tool Steets- on pela yieiven | 

Carbon Tungsten Types 

| | | | eit . 

Fl | 61000 | — | — : — | | - |1.25) — | — 
PME +01 | en Lae HEM Teee | hor 
FS. | «6120=~( | — S | 0.75 | | 3.50 | }—|— 

Mold Steels—Symbol P 

Low Carbon Types, P1-P19, incl (P7-P19 Unassigned) 
Pl 0.10 — ‘ae Se | — - | = 
P2 0.07 — - |200/)0.50; — 0.20; — - 
P3 0.10 — | — |0.60/1.25) — —}j—|— 
P4 0.07 — | — |50; —| — — — 
P5 0.10 — - |225) — — | — -~|— 
wer Ser |S ae fee ye 
Other Types 
P20-P39, incl (P21-P39 Unassigned) 
] ess aiates 

p20 | 0.30 | = | Jor] — 4. | Jos} — | — 





* Varying carbon contents may be available. 
5 At producer's option. 
° Also contains 1.25% columbium. 











Previously-used one-piece 


support, after failure 


Bi al-t@eal-lileh maa cers oli-lel- 


casting, still in service 


Thermalloy outlasts previous part 4 to 1 


... and still going strong. This “hold-up” is not of additional service, but required costly down time. 
as flashy as the bank or jewelry store variety. But, at Diamond Chain proposed using a two-piece work 
one time, it was just as costly to the Diamond Chain support... which was designed by Electro-Alloys it 
Company ...in lost production time. co-operation with the manufacturer. The results—/o' 
The parts shown in the illustration were used to times the service life of the one-piece support—an 
protect the fan in a popular, pit-type carburizing the Thermalloy casting is still going strong! 
furnace. This fan was originally protected by a one- Let us show you how our engineering skill an! 
piece work support (shown above at left) which held a design experience on furnace and heat-treat parts (a 
heavy parts-basket. This support proved unsatisfactory save you money! Contact your local Electro-Alloys 
... often cracking after only 1000 to 1500 hours of use. representative or write Electro-Alloys Divisio" 
Repairing the work support gave 1500 to 2000 hours 7001 Taylor Street, Elyria, Ohio. *Reg. U. S. Pat. 0f 


Heat-Resistant Castings * Trays * Muffles * Conveyor Belts ° Retorts * Radiant Tubes 


AMERICAN 


ELECTRO-ALLOYS DIVISION 


Elyria, Ohio 
COMPANY 


For more information, turn to Reader Service Card, Circle No. 560 
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This month 


>» More polyethylene resins 


> Self-insulated aluminum wire 


» Silicone rubbers for thick parts 


Two New Polyethylenes 


fill the gap 


> Alathon 37, 34 


Alkathene HD 7 





Density 
_ Melt index, £/10 min 
Ten Str, psi ™ 
Yield Str,psi 
Stiffness Modulus, x 108pet 
meta 


ae a and pephapy, —_.. 


Two new types of polyethylene 
resins have been developed to fill 
the gap between conventional. 
“low density” (branched-chain) 
resins and the new high density 
(linear) polyethylenes. (For more 
information on high density pol- 
yethylenes see M&M, July ’55 p 
88.) The new materials are more 
crystalline than conventional pol- 
yethylenes and therefore have 
greater heat resistance, stiffness 
and tensile strength. Since crys- 
tallinity varies with density, the 
differences in properties between 
the new materials and presently 
available or recently announced 
Polyethylenes are reflected to a 
considerable degree by their dif- 
ferences in density. Densities of 
the new materials are 0.93 and 
0.94, compared with 0.92 for con- 
ventional resins and 0.93-0.96 for 
the new linear polyethylenes. 





0.93 
12.0, 1.9 
2000, 2300 
1900 
43, 45 
200 
55 
215, 220 
<—148 


The resins 

The 0.93-density material de- 
veloped by EZ. I. du Pont de Ne- 
mours & Co., Wilmington, Del., is 
available in two forms: Alathon 
37, a high-flow material (melt 
index 12) intended for general 
purpose molding; and Alathon 34, 
a low-flow material (melt index 
1.9) intended for use in films and 
bottles. The 0.94-density material, 
developed by Imperial Chemical 
Industries Ltd., Imperial Chemi- 
cal House, Milbank, London 
S.W.1, England, is called Alka- 
thene HD and is currently avail- 
able in developmental quantities. 
These new resins are not pro- 
duced by the Ziegler or Phillips 
catalytic processes but simply 
through modification of the con- 
ventional high-pressure process 
for polymerizing ethylene. The 
table above shows some typical 


0.94 
0.7 
2900¢ 


50 
200° 
240 

<—94 


properties of the new resins com- 
pared with those of conventional 
and high density polyethylenes. 
The new resins are nontoxic 
and essentially free from taste 
and odor. They are less permeable 
to gases, liquids and greases than 
other conventionai polyethylenes, 
and have approximately the same 
degree of resistance to chemicals. 
Powerful oxidizing agents, such 
as 100% sulfuric and nitric acids 
and concentrated hydrogen perox- 
ide, may cause some loss of 
strength on prolonged exposure. 
The only common solvents that 
seriously affect the resins are 
chlorinated hydrocarbons and a 
few aromatic and aliphatic hydro- 
carbons. These tend to swell and 
weaken the material at room tem- 
perature but do not dissolve it. 
The Du Pont resins are priced 
at 43¢ per Ib in truckload quan- 
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Attraction — Car dealers report the rich, luxurious interiors, made 
sible only through the generous use of stainless steel trim, have a de 
sales appeal to modern day car buyers. But that’s only half of it! 


* Lasting Beauty, that resists corrosion, absorbs abuse and wear, yé4 

Sales Appea turns to its “new car” brightness and color when wiped with a @ 
cloth, convinces buyers even more that the accent metals of theif 
SHARON STEEL CORPORATION M&M-556 | car must be of stainless steel. 


Sharon, Pennsylvania 








Automotive Suppliers: Sharon has, since the beginning, been 4? 
Stecl brochure ]. Galvanite booklet | Supplier of stainless steel to the automotive industry. For full info 
Sharon 430 Stainless Steel Folder () tion in all types of this metal applicable to your industry, contac! 
Sharon office nearest you or write direct. 


Name 


Position SHARON STEEL CORPORATION 
camnisis Sharon, Penntyloania 


City Zone___State 




















For more information, turn to Reader Service Card, Circle No. 554 
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I.C.l. resin will be molding cycles. Alathon 37 is ] 

riced initially at about 56¢ per ticularly recommended for us 

Ib pounds with carbon black where shorter molding cycles are 
) or antioxidant, or both, will also desired, since its low melt vis- 
he available at higher prices. cosity permits faster mold fill-out. 
Applications Alathon 34 can be used to pro- 

Good molding characteristics duce a transparent film which is 

make the resins suitable for a considerably stiffer than conven- 

variety of applications. Their tional polyethylene films, Films 

high degree of stiffness can be made of the resin are three to ten 

used to particular advantage in times less permeable to liquids, 
thin-walled products such as food gases and greases than films of 
containers, dishpans, wastebas- Du Pont’s Alathon 10, a conven- 

kets, mixing bowls and tumblers. tional polyethylene. For films of 

Higher setting temperatures of optimum toughness, Du Pont rec- 

the resins also permit ejection of ommends using the blown film 

parts from molds at higher tem- process with a high blow-up ratio. 
peratures, thereby shortening Alathon 34 is also recommended 


Self-Insulated 
Aluminum Strip and Wire 
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Reynolds Metals Co. 


Anodized aluminum strip conductor wound in large coil for 10 kva trans- 
lorner, Small conductor coils are wound with aluminum foil and polyester film. 


for use in squeeze bottles, where 
its stiffness permits thinner wall 
sections and provides superior 


‘““snap-back.” 


Alathon 34 and Alkathene HD 
should be of interest as coatings 
for wire and cable ecause 
their superio} 9 
perature properties. They ars 


also extremely resistant to defor- 
mation under prolonged loading, 
and have abrasion resistance su- 
perior to that of conventional 
polyethylenes. 

Alathon 37, in addition to its 
applicability as a general purpose 
molding resin, should be of in- 
terest as a coating for paper. In 
such an application its superior 
grease resistance and low water 
vapor transmission rate would be 
advantageous. Its high melt index 
permits rapid application to paper 
and use of a low heat-seal tem- 
perature. 


@ Increasing use of aluminum in 
the electrical industry has spurred 
the development of aluminum 
sheet and strip integrally insu- 
lated by an anodic film. Though 
the insulating properties of alu- 
minum oxide films formed by 
anodizing have long been known, 
the film is normally so inherently 
brittle that forming operations 
such as coil winding have not 
been feasible. 

Last September Reynolds Met- 
als Co., 2500 S. 3rd St., Louis- 
ville, Ky., announced the develop- 
ment of anodized aluminum strip, 
which could be spiral-wound on 
coils, replacing wire as well as 
the paper, glass or enamel insula- 
tion normally used with wire 
coils. Last month Aluminium Co. 
of Canada also announced the 
development of a process for 
rapidly anodizing aluminum wire 
and strip to produce an insulating 
layer ductile enough for normal 
forming. Anodized strip is avail- 
able from Reynolds. Alcan is 
planning to license its anodizing 
process to electrical manufac- 
turers through Aluminium Lim- 
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PRECISION CONNECTORS with KEL-F plastic parts 
have high RF insulation and dimensional stability. Plas- 
tic’s high impact and compressive strength permit rough 


REL SF rivorocarson PLASTIC 


permits components to operate over a wider temperature 





handling without chipping, cracking, or deforming. Zero 





moisture absorption and anti-adhesive surface prevent 





formation of conductive residue. 





range ...under highly humid and corrosive atmospheres 


KEL-F plastic’s unique combination of properties can 
help your product meet more rigid performance spec- 
ifications. Because of the extreme stability of the 
fluorocarbon plastic molecule, this dense, tough ther- 
moplastic has superior dielectric properties, excellent 
resistance to corrosive chemicals, outstanding ther- 
mal and dimensional stability, and zero moisture 
absorption. 

Molded and extruded parts operate over an ex- 
tremely wide range of temperatures (—320°F. to 
390° F.) ... are unaffected by humidity or operational 
vibration. Metal inserts, lugs and contacts are held 





HERMETICALLY-SEALED TERMINALS with 
KEL-F plastic insulation handle high voltage without 
flash-over or tracking. Won’t shrink, swell, age or lose 
hermetic seal at high and low operating temperatures. 
Can be used in contact with highly corrosive chemicals. 


For more information, turn to Reader Service Card, Circle No. 385 
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firmly, forming a hermetic seal. 

KEL-F plastic is available from Kellogg as a mold- 
ing material, or in sheets, rods, strips, tubing, film | 
and “spaghetti” from qualified fabricators and mold- 
ers throughout the country. For further information, 
write: The M. W. Kellogg Company, Chemical Manu- 
facturing Division, P.O. Box 469, Jersey City 3, N.J. 


Subsidiary of Pullman Incorporated 





f Registered trademark of 
The M. W. Kellogg Company for its fluorocarbon products. 


Visit the Kellogg Booth #804, 901 Plastics 
Exposition—June 11-15 Coliseum, New York City 


TUBE SOCKETS of tough KEL-F plastic. Hermetic 
seal defies thermal cycling, aging and humidity. With- 
stands high shock loads without chipping or cracking 
insulation. Plastic’s high dielectric strength prevent 
shorting or arc-over at high altitudes. 
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NEW 
MATERIALS 
PREVIEWS 





ited Sales, Inc., 630 5th Ave., New 
York 20. 
Strip and foil 

According to both companies 
leading electrical equipment man- 
ufacturers in this country have 
experimented with the material 
and have found it highly promis- 
ing. Reynolds’ approach is to use 
strips of aluminum foil or thin 
sheet, instead of wire, to wind 
electromagnetic coils for trans- 
formers, solenoids and some 
motors and generators. Use of 
the strip is said to eliminate the 
need for the normal layer insula- 
tion and to eliminate voids in 
completed windings, thereby re- 
sulting in a reduction in size of 
coils. In most cases, coil weight is 
said to be approximately half that 


Four Silicone 


& Four silicone rubber compounds, 
two designed for rapid one-step 
thick-section curing, the other 
two said to have good resistance 
to live steam and low moisture 
absorption, have been marketed 


of comparable copper units. The 
high melting point of aluminum 
oxide is also said to reduce the 
possibility of a coil burning out. 

At present, Reynolds is produc- 
ing this type of strip in thick- 
nesses of 0.004 to 0.040 in. The 
anodic film is approximately 0.2 
0.3 mils thick, and the company 


recommends a minimum bend 
radius of % in. There is some 
indication that this minimum 


radius can be reduced in the 
future. 
Wire 

With coatings thick enough to 
withstand breakdown voltages up 
to 250 v, Alean’s wire is said 
to remain ductile enough for 
normal handling in fabrication. 
For example, wire having a break- 


down voltage of 250 v can be bent 
around a mandrel having a diam- 
eter only three times the wire 
diameter. For breakdown volt 
ages higher than 250 v, the coat 
ing must be sothick that handling 
characteristics become much less 
favorable. 

According to Alcan, the coated 
wire has a high degree of abra- 
sion resistance which can be 
varied during processing to meet 
specific end uses. There seems to 
be no appreciable change in elec- 
trical characteristics of the ano- 
dized wire with either age or 
temperatures up to 575 F. To 
extend the use of this type of 
wire, Alcan is investigating new 
sealing procedures that will better 
exclude moisture. In its present 
form, the wire may be directly 
applied to equipment operating in 
high temperatures provided that 
moisture is excluded and that 
coils are oil-immersed in normal 
operation and coated with a 
moisture-proof compound after 
winding. 


Rubber Compounds 


by Silicones Div., Union Carbide 
and Carbon Corp., 30 E. 42nd St., 
New York 17. The compounds are 
based on W-96 gum stock (see 
M&M, Oct ’55, p 146) which is 
said to provide the materials with 





CORRECTION 


In the article on “Polymethy]- 
styrene and methylstyrene-acry- 
lonitrile copolymer” which ap- 
peared in the March issue, pp 
145 and 147, the following cor- 
rections should be noted: 

1. Page 145, par 3, and p 147, 
par 1—All shrinkage data refer 
to parts made in commercial 
molds at normal production 
cycles. 

2. Page 145, col 2, line 3— 
The sentence should read as fol- 
lows: “When a 1/2 x 1/2 x 5-in. 
test bar with a 264 psi load is 
mmersed in water at 212 F, it 


distorts approximately 0.060 in. 
after 15 min; under the same 
conditions general purpose poly- 
styrenes distort 1 in. in 4 min, 
and heat resistant polystyrenes 
distort anywhere from 0.14 in. 
in 15 min to 1 in, in 12 min.” 

38. Page 147, col 1, line 9— 
Distortion of the standard test 
bar at 212 F was determined in 
boiling water, and the amount of 
distortion under the 264 psi load 
was 0.060 in. (not 0.35-1.0 in.) 
in 15 min. 

4. Page 147, col 1, line 15— 
Shrinkage figure should be 0.8%, 
not 8% as given. 


very low compression set charac- 
teristics without the use of toxic 
additives. 

K-1025 and K-1028 compounds 
can be cured quickly in thick sec- 
tions in one step with di-tertiary- 
butyl peroxide (DTBP) catalyst, 
and are therefore particularly 
suitable for use in rollers, mold- 
ings or extrusions where thick 
sections are necessary. K-1025 is 
a 50-durometer-hardness material 
that, when cured, meets or ex- 
ceeds AMS 3302B and ASTM TA 
505 (B, E,, E,, F, and L) speci- 
fications. K-1028 is an 80-durom- 
eter-hardness material that meets 
or exceeds AMS 3305C and ASTM 
TA 805 (B, E,, E,, F, and L) 
specifications. 

K-1035 and K-1038 compounds 
have good live-steam resistance 
and low moisture absorption, and 
can also be catalyzed with DTBP. 
K-1035 is a 50-durometer-hard- 
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Wilson ‘Rockwell’ 
Hardness Testers 





Production line speeds 
with laboratory accuracy 


@ There is a WILSON ““ROCKWELL’’* Hardness Tester to meet 
every requirement—from laboratory testing to automatic test- 
ing at the rate of 1000 pieces per hour. 


J Model 
Manually operated 


Supplied in both NORMAL and 
SUPERFICIAL testing types. 
Designed for testing tools, 
machine parts and all ferrous 
and non-ferrous metals, hard 
or soft, except thin sheet steel. 





Y Model Motorized 


Suitable for testing work now 
being done with J models when it 
is advisable to increase testing 
speed. Motorized mechanism re- 
moves the major load in the test 
cycle. Set-O-Matic Dial Gauge 
eliminates need of manually 
setting dial gauge to zero. 








Fully Automatic 


Executes complete test cycle 
automatically at the rate of up to 1000 
pieces per hour. Will classify tested parts 
as “correct,” “‘too hard’’ and ‘‘too soft.” 
Controls hardness limits within two Rock- 
well numbers. Has safety stop if pieces are 
not fed properly. 


A WILSON hardness testing expert is 
located near you. Save time and money on 
your Testing problems. Write or call today. 


*Trademark registered 


WILSON “ROCKWELL”... 





the world’s standard of hardness accuracy 


‘—e Wilson Mechanical Instrument Division 
aS AMERICAN CHAIN & CABLE 


230-E Park Avenue, New York 17, N. Y. 








For more information, turn to Reader Service Card, Circle No. 409 
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ness material that meets Ayg 
3302B and ASTM TA 505 (B fp 
E., i and L.) spec 
K-1038 is an 80-durom: 





ness material that meet 
ceeds AMS 3305C and A 
805 (B, E,, E., F. at 
fications. 

All four compounds a : 
able in neutral or red color. The 
are normally shipped uncatalyze 
to allow fabricators to select th, 
catalyst best suited for individya) 
applications. All four can also }; 
supplied with benzoyl peroxi¢, 
catalyst on special order. 


OTHER 
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Anodized Aluminum 
Colored Without Dyes 


Gold-colored aluminum, in a 
variety of shades, can now be pro- 
duced by a new method that elim- 
inates use of dyes. The coloring 
element is added to the molten 
aluminum during production. Color 
of the resulting alloy is that of 
normal aluminum, and remains s0 
until it is anodized, at which time ¢ 
it takes on a nonfading gold color 
The gold color may be varied 
from pale straw to deeper gold 
and gold-bronze, and the finish 
may be either bright or satin. 


Vv 

Developed by Kaiser Alwminun 

> : | ° a rs 2 . I 
& Chemical Corp., 1924 Broadway, 

Oakland 12, Calif., the process is ) 


said to provide excellent color 
matches by eliminating uncertain- 9° 
ties involved when dyes or other Jo 
coloring agents are used. (For @, 
information on dyed anodized alu- 
minum see M&M, Dec. ’55, p 149.) 
Finishing processes are also said 
to be simplified. 

As is the case with existing 
anodic ‘finishes, the new gold fin- 
ish increases corrosion protection 
and resistance to wear. The color 
resists exposure to sunlight and 
to boiling water. Colored alum! 
num is expected to find applica- 
tion in automotive trim, furni- 
ture, home appliances and archl- 
tectural exteriors. 

For most applications the "ew 








For more information, Circle No. 163 D 
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ial You might look for a lot of fancy tooling on the Standard Flamatic 


dway, @ "at hardens all these jobs. You won't find it. 
eSs is 

color 
tain. —§ of standard flame heads, changed over in minutes to switch from 


Instead, you'll find a single, work-holding fixture and two pairs 


other JM one job to the next. These parts are made by a manufacturer of 
(For 


d alu- 
145.) make the heat treating virtually a job-shop operation. 


automotive transmissions whose schedules and varying lot sizes 


0 said 
Flamatic keeps the pace, maintains part-to-part uniformity, holds 


isting [_ Sts in line, and gives the maintenance people practically no 
id fin- JM trouble. Flamatic holds temperatures in line with electronic con- 
ection 


“ trol; operation is pushbutton except for loading. 
» CO 


4 and To find out how versatile Flamatic selective hardening can be, 
umi- 

pic write for Publication No. M-1861. 
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Perforated Materials 
for Zye'y Application 


Contact H & K for 
any perforated 
materials your 

product may 
require. 


No. 00 Straight Holes 
952 holes per sq. in. 
020” diam. 30% open. 


We have tools 

for perforating 
thousands of 
different patterns. 


.060” Staggered holes. 
126 holes per sa. in. 
3/32” centers. 36% open. 


We will be glad 
to work with you 
on your perforat- 

ing problems. 


e®eeeeoeeeed 
-0:0:0: 
e 2 & e 
eeeeee ede 
-@:0:0: 
e * & «© 
eeeceoeoeeeee 
:@:0:0: 
= * . e 
eeeeee 0808 
Lincane 47% open 


1/4” Staggered Holes. 
5/16” centers. 
.25” diam. 58% open. 


See our catalog 
in Sweet’s Product 
Design File. 


Perforating all 
metals, Masonite, 
lywood, paper, 
oth and plastic. 


Two-tenths square, 
64% open. 


Round holes, 

square holes, 

slots, ornamental 
atterns, oblong 
oles, oval holes. 


Perfex 40% open 


Fill-in and 
mail coupon 
to office and 

warehouse 
nearest you. 





cieiediaiadasteieaieteeteten 


Harrington & Ming 


PERFORATING 


Chicago Office and Warehouse New York Office and Warehouse 
5671 Fillmore Street 112 Liberty Street 
Chicego 44, ill. New York, N. Y. 


| Please send me— 
0 GENERAL CATALOG NO. 62 

| [_] STOCK LIST of Perforated Steel Sheets 
0 SAMPLES of Perforcted Plastics ond Poper 


| Cj PRICE INFORMATION (NOTE: Send specifice- 
tions of perforated materials wonted. If neces- 
sory send drawings or sketches.) 


NAME 





| TITLE 





| COMPANY 








| STREET 





CITY ZONE STATE A 


For more information, Circle No. 462 





~~ Cane "41" 41% open. 





OTHER 
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PRODUCTS 





alloy, which will soon be available 
in sheet form, will be applied as 
cladding on standard aluminum 
Development work 
is now in progress aimed at adapt- 
ing the gold alloy product to other 
forms, such as extrusions. 


alloy sheets. 


Fast Conversion 


Coating for Aluminum 


A conversion coating for alu- 
minum which becomes fixed and 
nonsmearing immediately upon 
application has been marketed by 
Turco Products, Inc., 6135 S. Cen- 
tral Ave., Los Angeles 1. The 
protective coating is integral with 
the metal surface and meets the 
MIL-C-5541 specification. It is 
acid resistant and has relatively 
low electrical resistance. It is also 
ductile, allowing the metal to be 
formed after the coating is ap- 
plied. 

Called Turcoat 4178, the mate- 
rial can be applied by immersion, 
spray washer or conventional 
hand methods. The coating formed 
is a thin, smooth, noncrystalline 
film with a slight metallic luster. 
Its color is a light golden yellow, 
with red and greenish irides- 
cence. Coated parts can be 
handled freely while wet without 
smudging or streaking. 

Furnished in dry powdered 
form, the material is free from 
objectionable odors and danger- 
ous fuming. The process is said 
to be easy to control, pH being 
the only critical variable. Stand- 
ard temperatures and concentra- 
tions are generally observed. Only 
slight sludging is encountered 
and does not interfere with tank 
operations. 


Nylon Dispersion 
for Coating, Bonding 


A new nylon emulsion is suit- 
able for a variety of bonding, 
coating and textile finishing ap- 
plications. Formulated by Belding 
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MEEHANITE CASTINGS ARE MADE ONiy 
BY MEEHANITE FOUNDRIES 


The American Laundry Machinery Co., 
Rochester, N. Y. 

Atlas Foundry Co., Detroit, Mich. 

Banner Iron Works, St. Louis, Mo. 

Barnett Foundry & Machine Co., 
Irvington and Dover, N. J. 

Blackmer Pump Co., Grand Rapids, Mich 

Compton Foundry, Compton, Calif. 

Continental Gin Co., Birmingham, Alo, 

The Cooper-Bessemer Corp., 
Mt. Vernon, Ohio and Grove City, Pa. 

Crawford & Doherty Foundry Co., 
Portland, Ore. 

DeLaval Steam Turbine Co., Trenton, N. J. 

Empire Pattern & Foundry Co., Tulsa, Oklo, 

Farrel-Birmingham Co., Inc., Ansonia, Conn, 

Florence Pipe Foundry & Machine Co., 
Florence, N. J. 

Fulton Foundry & Machine Co., Inc., 
Cleveland, Ohio 

General Foundry & Mfg. Co., Flint, Mich. 

Georgia Iron Works, Augusta, Ga. 

Greenlee Foundry Co., Chicago, Ill. 

The Hamilton Foundry & Machine Cc., 
Hamilton, Ohio 

Hardinge Company, Inc., New York, N. Y 

Hardinge Manufacturing Co., York, Pa. 

Johnstone Foundries, Inc., Grove City, Po. 

Kanawha Manufacturing Co., 
Charleston, W. Va. 

Kennedy Van Saun Mfg. & Eng. Corp., 
Danville, Pa. 

Koehring Co., Milwaukee, Wis. 

Lincoln Foundry Corp., Los Angeles, Calif 

Palmyra Foundry Co., Inc., Palmyra, N. J. 

The Henry Perkins Co., Bridgewater, Mass 

Pohlman Foundry Co., Inc., Buffalo, N. Y 

Rosedale Foundry & Machine Co., 
Pittsburgh, Pa. 

Ross-Meehan Foundries, Chattanooga, Tenn 

Shenango-Penn Mold Co., Dover, Ohio 

Sonith Industries, Inc., Indianapolis, Ind. 

Standard Foundry Co., Worcester, Mass. 

The Stearns-Roger Mfg. Co., Denver, Colo. 

Valley Iron Works, Inc., St. Paul, Minn. 

Vulcan Foundry Co., Oakland, Calif. 

Dorr-Oliver-Long, Ltd., Orillia, Ontario 

Hartley Foundry Div., London Concrete 
Machinery Co., Ltd., Brantford, Ontario 

Otis Elevator Co., Ltd., Hamilton, Ontario 





SEND FOR THESE 
BULLETINS TODAY 


© “PHYSICAL PROPERTIES OF MEEHANITE 
CASTINGS” BULLETIN NO. 32 


@ “MEEHANITE CASTINGS FOR PRESSURE 
TIGHTNESS” BULLETIN NO. 43 


Write today to Meehanite Metal Cor- 
poration, Dept. 5E, 714 North Avenve, 
New Rochelle, N. Y. 


MEEHANITE’ 


For more information, Circle No. 565 
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MEEHANITE CASTINGS POSSESS TRUE ELASTIC PROPERTIES 


Baldwin-Southwark Tensile Machine with strain 
recorder is used to define elastic properties and 
yield strength of Meehanite Metal. 


AND ARE MADE TO RIGID ENGINEERING SPECIFICATIONS 


60,000 


50,000 


40,000 


30,000 


20,000 


TENSILE STRESS PS! 


10,000 


Power-Twin hydraulic pullers of 17/2, 30 and 50 ton 
capacities manufactured with Meehanite ram body 
castings tested to 24,000 psi. The 30-ton unit needed 
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MEEHANITE METAL 
TYPE GA 
AS CAST 


























PROPORTIONAL 
LIMIT 
21,000 PS! 
TENSILE 
STRENGTH 
55,000 PSI 
BRINELL 
HARDNESS 
227 BHN 
MODULUS 
ELASTICITY 
20,000,000 








STRAIN OR ELONGATION 





an applied load of 87 tons before failure. 


Meehanite Metal has a controlled microstructure, consisting of 
uniformly distributed graphite in a fully pearlitic matrix, which is 
comparable to that of a normalized spring or tool steel. This 
structure, the result of a unique manufacturing process based 
upon proven metallurgical techniques, assures good tensile 
properties in association with high yield strength and elastic 
modulus. These properties are of paramount importance in the 
selection of engineering materials since they aid in defining the 
useful characteristics of Meehanite Metal in service. 


For information, write today for Bulletin 32 — Physical Properties 
of Meehanite Castings — and Bulletin 43 — Meehanite Castings 
for Pressure Tightness. 





Meehanite casting support (KC-1) to hold tapered 
slips (KC-2) is subjected to downward pressures of 
up to 150,000 Ibs. in oil well drilling. No evidence 
of failure under loads up to 210,000 Ibs. 


MEEHANITE METAL 


MEEHANITE METAL CORPORATION e 


NEW ROCHELLE e NEW YORK 














Looks bad, Mr Bellows. 
Vour resistance Co 
fatigue is very low 
“y\_ 
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Is you're suffering from tired metals, 
weak metals, corroded metals—or some other costly metal ailment 
—it will pay you well to put in a call to a metals specialist today. 
May we suggest Riverside? Our metallurgists are specialists. And 
Riverside’s experience in non-ferrous alloys spans more than a 
century. Experience, incidentally, that is yours for the asking. 


THE RIVERSIDE METAL COMPANY DIVISION 
H. K. PORTER COMPANY, INC. pe 


Riverside, New Jersey te 
Philadelphia « East Orange, N. J. « Rochester, N.Y. 
Hartford « Cleveland * Chicago « Detroit 





PHOSPHOR BRONZE AND NICKEL SILVER SHEET, STRIP, WIRE AND ROD 
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—, 
Corticelli Industries, Inc, 350 54 
Ave., New York 1, from Type ’ 
nylon resin (see M&M. | 

p 138) under license n | 
Pont, the product is identified ., 
BCI Nylon Dispersion. It may }p 


applied by dip coating, by rolle 
or by spraying with either a hes 
sealable thermoplastic or 
moset finish. 

As a coating, the nylon em). 
sion is claimed to add abrasio, 
resistance to paper, rubber anj 
woven or knited fabrics. It jp. 
creases both the wet and dry 
strengths of paper, proving par. 
ticularly effective for synthetir 
fiber papers. It also adds vapor 
permeability characteristics ne. 
essary in some packing materials 
and works well as a petroleum 
barrier. The _ dispersion add 
strength and flexibility to - non. 
woven fabrics and is said to in.- 
prove their laundering and dry 
cleaning characteristics. As an 
adhesive, the emulsion shows 
good resistance to heat. 


1 ther. 


Corrosion Resistant, 


Precise Steel Balls 


Precision balls, made of the 
corrosion resistant SR steel alloy 
IIA-1132 (see M&M, Mar ’56, p 
147) are being produced by In- 
dustrial Tectonics, Inc., Ann 
Arbor, Mich. They are available 
in any standard or special size 
desired, from 1/16 to 6 in. dia. 
Accuracy can be held to + 0.00005 
in. on size and sphericity on the 
smaller sizes, and to + 0.001 on 
size and + 0.0005 on sphericity 
on 6-in. balls. 


Flame-Resistant Resin 


A strong, clear thermosetting 
plastic has been developed that 
chars when direct flame is 4p- 
plied, but does not continue to 
burn when flame is _ removed. 
Called Homalite 101, it is made by 
The Homalite Corp., Wilmington, 
Del. It is claimed to have excel- 
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TO ENGINEERING SPECIFICATIONS 
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BULGED SEAMLESS TUBES 


*® Other Dimensions Available 


BULGED SEAMLESS TUBES 


- -~ 


PLLLLLILIII TTI TIT LD j STRAIGHT CUT 


' . FLARED FLANGED 
UZZ7Z72LA LLL SN 


, STRAIGHT CUT ' 
Q> 


’ G T 
~% FLARED 
Grrssasssagrgsssaa. 
f | 1Da~ 
VPLLLILILLL ELIA a 


FLANGED ’ 


* Other Dimensions Available 


7° a is 








j 040 
: 00s 7 
100 


FLATTENED SLOTTED NOTCHED OR PIERCED 
aR FLATTENED * cj] oOo] ¢& U “i 





O45 
ROT}: a 


120 
055 





010 . 
120 
060 
oe * 
125 
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NOTCHED OR 


OVER 300 MILLION KLEINER parts 


have been shipped to manufacturers 


Send Your Prints 
For Quotation. 


requiring quality and precision 


Specify SEAMLESS TUBING 
METAL 


4d), / 1 Eo 


P. O. BOX 185, DUNELLEN, NEW JERSEY 
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lent seratch resistancs 
better thermal insula 
glass, to resist crazing 
insoluble in all solvents. It oe 
be sawed, drilled, bored 
machined like metal. 


Thermoplastic Sheet 
Has Wood-Grain Finish 


A wood-grain finish is no 
available in a thermoplastic shee 
capable of being formed int 
three-dimensional parts. It 
recommended for displays, toy; 
and similar applications where ; 
low cost wood-grain finish is ¢e. 
sirable. 

The finish, which comes 
blond, mahogany, dark mahogany 
and driftwood, has been added t 
Campco, a rubber-modified sty- 
rene sheet. According to Campo 
Div., Chicago Molded Products 
Corp., 2717 N. Normandy Ave, 
Chicago 35, the finish is perma- 
nent and requires no protectiv 
coating. 

A wide variety of effects ca 
be obtained by silk screening, b: 
spraying or by applying decals t 
the finish. By varying transparent 
colors it is possible to imitat 
many types of wood and to creat 
an inlaid wood effect. 


Material Has Properties 
of Cloth and Paper 


A new material made of kraft 
paper has maay of the character- 
istics of cloth. It feels like cloth, 
it is pliable and formable, and i! 
can be sewn and coated. Yet un- 
like cloth, this new material 
stretches in every direction and 
does not ravel. Since it has n0 
warp or woof, it can be slit, die- 
cut in any shape or fed off rolls 
into high speed machinery. 

Through a patented process, 
smooth kraft is bound on a drum, 
creped diagonally, bound again 0! 
another drum and cross-creped. 
Designated X-Crepe, it is made 











A new lift for your product, new products for your market 





Pre-finished metal... 
Vinyl Clad 






















































































































eet 
inish 
is nov 
le sheet 
ed ints Now—dress up your products—before or during 
It i forming—with new vinyl clad metal. Combines ap- 
8, toys pealing vinyl colors and textures with rugged strength 
where ; of structural metal, eliminates final surface coating. 
1 is de. ro Ideal for business machine housings . . . instrument 
= panels ... automobile dashboards . . . suitcases . . . 
Mes Ih ss commercial water-coolers ... many other products. 
thogany eT Vinul coats i iaaili 
\ yl coating gives sheet metals: 
dded t; cS 
ed sty- mw New texture, warmth, beauty 
Campeo ; a 
pile, gw Insulation against electricity, heat, cold 
y Ave, w Sound-muffling characteristics 
erma- ' ' 
or m New abrasion and scratch resistance 
m Resistance to acids, solvents, cleaners 
ts cal 
ing, by & Can vinyl clad metal help you eliminate an expensive alloy ... or by-pass a costly buffing or hand-polishing operation? 
cals ti "7 ee 
| ro w ile © © 
sparent | aS eae ‘ 
imitate | : 
creat | 
rties 
kraft : 7 
racter- 1. Custom processors can spray-coat your pre- 2. Vinyl clad metal sheets are available, too. Youcan 3. Vinyl clad metal gives your product new sales 
“cloth formed metal parts withsolutionor dispersion vinyls;  pressure-form your parts in your own factory... | appeal that bare structural metals or conven- 
% the spray coating can yield unique decorative vinyl coating is flexible, will withstand stamping. __ tional finishes cannot offer... beauty, per- 
and it effects. Vinyl plastic coating is already pigmented. Processors can also apply textured embossed sur- manent colors, rust and corrosion resistance. 
et un- no other finish is necessary...beauty is permanent. _ faces, pressure-form the parts to your specifications. 
aterial 
n and Monsanto does not make vinyl clad metals 
as 10 ... only the chemical raw materials that go 
t, die- into the vinyl plastics. However, Monsanto 
F rolls would be pleased to put you in contact with 
: custom-processors who can furnish samples, 
ocess, specific information, prices. Send brief de- ONSANTO 
drum, scription of your needs to: Organic Chemicals 
aln on Division, MONSANTO CHEMICAL COM- 
reped. PANY, Dept. ID-2, St. Louis, Missouri. 
made ® 





Where Creative Chemistry Works Wonders For You 
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BLAZING THE HEAT TREAT TRAIL WITH HOLCROFT 








LET'S TALK ABOUT 
DOUBLE DECK FURNACES 


Ever try to fit two entirely different furnaces into floor space 
where only one will go? It can be done. All you do is 
stack one on top of the other! 


Holcroft did it first a good many years ago. The furnace 
illustrated—by no means the first of its type—was built for 
a Detroit automobile plant back in 1932. 


Three thousand pounds of connecting rods and spindles each 
hour were treated—moving first through a hardening fur- 
nace on the upper deck and then down a chute into a 
quench tank. Work was elevated by means of a reverse 
conveyor from the tank and loaded onto the return conveyor 
belt of the lower furnace for drawing and discharge. 

















Furnaces like these can be fully automated, or have manual 
transfers. They can be designed to heat treat a specific 
part, or to be used for general production. 


This is the kind of heat treat background and creative 
engineering that is available to you when you come to 
Holcroft. It's a good idea to do it—today! 


HOLCROFT AND COMPANY 


6545 EPWORTH BOULEVARD ¢ DETROIT 10, MICHIGAN 
PRODUCTION HEAT TREAT FURNACES FOR EVERY PURPOSE 





CHICAGO, ILL. e CLEVELAND, OHIO e DARIEN, CONN. e HOUSTON, TEXAS « LOS ANGELES, CALIF. ¢ PHILADELPHIA, PA. 
CANADA: Walker Metal Products, Ltd., Windsor, Ontario 
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Cloth-like paper can be used as a 
base for plastics laminates, 


by Cincinnati Industries, Inc., 
Cincinnati, Ohio. Since it can be 
laminated to itself or to cloth, 
fibers, film or foils, it is used as 
an in-between backing for metal- 
to-metal, fabric-to-wood and pad- 
ding-to-fabric construction. 

Any pattern or print normally 
used in embossing can be em- 
bossed into X-Crepe. Embossed 
to produce a cushion effect, it is 
used as a wrapping for delicate 
parts. The material has also been 
used as a base for both low- 
pressure and high-pressure ther- 
mosetting resin laminates. Other 
applications discovered so far in- 
clude: flexible air ducts and 
quarter panel trim backing for 
automobiles, insulation wrapping, 
undercover for bicycle seats, bias 
bind for edge roll covering for 
furniture, fly swatter binding, 
and watertight liners for over- 
seas military supplies. 


Heat Resistant 


A rope insulation, made of an 
aluminum silicate ceramic fiber, 
is claimed to resist heat as high 
as 2300 F, retaining its form and 
properties. Made of long staple, 
the rope has good resiliency, pro- 
viding handling and installation 
advantages in many high temper- 
ature applications. Called Fiber- 
frax, it is made by The Carborun- 
dum Co., Niagara Falls, N. Y. 


Because of its light weight — 
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How Electrolizing 
Increases Wear Life 














Port 
: 
a ie, of Metal Parts 
| hee 
a 2 to 10 Ti 
ao | to Imes... 
Inc., e e .e 
oe BF by reducing friction, 
d as ° ° 
etal abrasion, galling 
pad- 
nally and wear 
em- 
»ssed 
itis 
icate 
been 
low- 
ther- eas : re : tiie s we 
\ther New Electrolizing Service Test Reports tell how A 16-page booklet accompanying this file tells 
> io. you can increase the life of metal wear parts 2 to 10 how Electrolizing accomplishes these benefits . . . 
and : times without a single change in design, materials or how it imparts high hardness to ferrous and non- 
for manufacturing methods. ferrous wear surfaces reduces friction to a 
ping, remarkable degree provides exceptional re- 
bias Here is technical evidence from users describing sistance to wear, abrasion and galling . . . main- 
for how Electrolizing has overcome friction, wear and tains tolerances within .000025” _ without dis- 
ding, abrasion problems that would not yield to conven- tortion or other adverse change in the base metal. 
over- tional treatments—a 300% life increase on a rolling Send today for your free copy of this informa- 







contact application . . . 5 to 10 times longer life for 
seals .. . the elimination of fretting corrosion and 
scoring of a stainless steel fuel metering valve...the 


remarkable endurance of Electrolized piston rods. 


tive material—it contains a practical answer to 
your problems with difficult service life specifica- 
tions or premature failure of wear parts. Fill in 
and mail the convenient coupon for a prompt reply. 


Other Plants: 


Cleveland, Ohio 
1325 E. 152nd St. 


: Street Address. . 
Providence, R. |. 


Los Angeles 21, Cal. 
148 W. River St. 


1406 East 15th St. ES ere a 


’ a" - peer ee eae Weer eee ee eres oe & Oe 

yf an ° ° 
fiber, THE Mi of tst IP GF : The Electrolizing Corporation . 
high — . 1505A East End Avenue, Chicago Heights, II. . 
d : Please send Service Test Report file and booklet to: : 
om CORPORATION : | 
1505A East End Avenue Chicago Heights, Illinois ; Name. .........-6.+-. 00.05, : 
Company........... . 


@eeeeoceaeeceoeveeeeeseeeeeeeeeeeecvuvxeueeeeeeee 
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RESEARCH AT WORK 
FOR YOU 


CHIEF 
SANDUSKY 


FERROUS AND NON-FER- 
ROUS CENTRIFUGALLY 
CAST ROLLS, SLEEVES, 
TUBES, LINERS, CHUTES, 
RETORTS, RINGS, BUSH- 
INGS, BEARINGS, ETC. 



































Many concerns are discovering strong uniform, 
closely grained Sandusky centrifugal castings are 
essential to applications requiring maximum strength 
and extreme resistance to heat, corrosion, and abra- 
sion. Chief Sandusky continuous research is ever ex- 
panding the range of these uses. 

This versatility and quality results from constant 
research and testing in our modern firm and inde- 
pendent laboratories. Vast foundry and field experi- 
ence also assists in supplying the proper castings for 
you. 


Excellent machining facilities for drilling, milling, 
turning and boring are available. 


Call or write Sandusky, the leading source 
of ferrous and non-ferrous centrifugal cast- 


ings. ALWAYS SPECIFY CHIEF SANDUSKY. 


C. M. Lovsted & Co., Seattle, Wash. © Tynes Bros., Birmingham, 
Ala. © Cordes Bros., San Francisco and Wilmington, Calif. 


Chico} SANDUSKY 
CENTRIFUGAL CASTINGS 


FERROUS AND NON- FERROUS 
SANDUSKY FOUNDRY AND MACHINE CO., Sandusky, Ohio 
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Ceramic fiber rope insulation re- 
sists temperatures to 2300 F. 


30 ft of %4-in. dia rope weighs 1 |b 
—the rope is said to have 50% 
greater length than the same 
weight of asbestos rope. Chen- 
ically inert and unaffected by 
most furnace atmospheres, in- 
cluding hydrogen, the rope is 
made in_ typical  three-strand 
form, of which 15% consists of 
carrier type fiber. The rope is 
easily installed as expansion joint 
packing and as high temperature 
wrapping, gasketing and sealing. 


Spray Coating 
Checks Rust 


A temporary  rust-preventive 
spray coating for tools, molds, 
dies, instruments and machinery 
has been developed by Eastern 
Aerosol Products, Newfoundland, 
N. J. Known as Rust Chek, it is 
claimed to offer advantages over 
oil or grease because it does not 
absorb dust or rust. A 12-o0z aero- 
sol container provides about 80 
sq ft of metal surface with 4 
clear, dry waxy film % mil thick. 
The film need not be removed be- 
fore using equipment, except on 
precision instruments where crit- 
ical tolerances must be held. The 
film works off and in some appli- 
cations serves ¢s a lubricant. 


(More New Materials on p 182) 










way Glidden helps you produce better 
METAL POWDER PARTS 








hs 1 lb 
50% 
same 
Jhem- 
d by 
 in- 
pe is 
trand 
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Superior metal powders — Glidden Resistox Metal 
Powders have been subjected to the most exhaustive 
tests by parts manufacturers. Result: parts made from 
Glidden metal powders are judged superior to parts 
joint & Ge : produced from other powders. They permit faster 
ature | _ a production, with greatly improved finish, appearance 
aling. ; we — and performance characteristics. 








Complete field service and lab facilities —Whether you 
are interested in establishing a new metal powder 
parts department, or desire to improve operations 
of an existing department, Glidden can help you. 
The Glidden metal powders lab and the services of 
Glidden technicians are available to your metallurgists 
at any time. 





ntive ; os 
olds, SO a ng World’s largest blender — Glidden can produce up to 
inery : rs . eee 7 30,000 pounds of powder in one batch, more than 
stern ) any other producer...an important factor in complete 
‘land, revo : uniformity of mass-produced parts. 


it is : ie < — | A thorough examination of the manufacturing methods ' 
you are now using may lead to substantial savings. 

Make certain you are not passing up the economies, 

= i ; speedier fabrication and superior parts performance 

aero- —~ 4 you can get by using Glidden Resistox Metal Powders. 

it 80 é : ~ Write for complete details. 

th a | 


hick wf ee 4 THE GLIDDEN COMPANY 


d be- Chemicals — Pigments — Metals Division 


it on Baltimore, Md. * Collinsville, Ill. 
crit- , Hammond, Ind. * Scranton, Pa. 


The 
ippli- 


over 
3 not 
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look to 


CACO \tT) & 
AVAILABILITY 


HASTELLOY B&C + ALLOY 20 
INCONEL MONEL 
PRECIPITATION HARDENING 
GRADES 
0.03 MAX. CARBON 


YOU GET FAST DELIVERY... even 
on small orders of special alloys... 


Hastelloy B & C, Monel, Inconel, 
Alloy 20, 0.03 Max. Carbon, Precipi- 
tation Hardening Grades are just a 
few examples of alloys that are avail- 
able—fast—when you need them. No 
waiting for long runs of standard pro- 
duction items to be completed before 
your order can be started. Big orders can be handled efficiently and 
economically too. A complete metallurgical laboratory enables ESCO 


standing quality control on every order. 


UNUSUAL SHAPES AND SIZES 


ARE NO PROBLEM EITHER... 


ESCO can supply you with static or 
centrifugal castings in wall sections 
and dimensions to meet your most 
exacting requirement. ESCO Shell- 


cast is available, too, where needed. 


Ask for details or write for free booklets... ""Howtocut 
Costs With ESCO Spuncast®"’... and “ESCO Stainless 
and High Alloy Products for the Process Industries’. 


ecialists in 
high alloy 
steels 






PHI GH ALLO Y Oivisii< 


ELECTRIC STEEL FOUNDRY CO. 


Manvtacturing ESCO International and New York Office . 

Plants 420 Lexington Ave., New York City, N.Y. Salt Lake City, Utoh 
2163 N.W. 25th Ave. Other Offices and Warehouses Weneivte, Newel 
Portland 10, Oregon Los Angeles, In Canada, Vancouver, 
712 Porter Street San Francisco, Calif. Houston, Texas British Columbia ond 
Danville, Illinois Seattle, Spokane, Wash. Eugene, Ore. Toronto, Ontario. 
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to take advantage of the latest technological advances. Result: Out- | 
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Polyester Film, Felt 
Make New Fabric 


A new bonded fabric 
MiraFelt consists of Du P 
Mylar (polyester film) and 
felt. Developed by The Felters Co.. 
210 South St., Boston 11, the com. 
bination fabric is said to have the 
softness and beauty of felt, and 
the pliability, strength and dura- 
bility of polyester films. The 
Mylar surface is stainproof, re- 
sists abrasion, and is easily cleaned 
or washed. The material is ex- 
pected to find use in commercial 
and industrial styling such as 
automobile and aircraft interiors. 


Fluorocarbon Inks 


for Difficult Surfaces 


The problem of marking, strip- 
ing and printing of nonadhesive 
and other difficult surfaces is 
said to have been solved with the 
development of high temperature- 
resistant, chemical-resistant fluor- 
ocarbon inks. According to The 
M. W. Kellogg Co., Chemical Mfg. 
Div., P.O. Box 469, Jersey City 3, 
N. J., Kel-F printing inks adhere 
to nylon, fluorocarbon and poly- 
ethylene surfaces and can also be 
used for marking a wide variety 
of other plastics and rubbers, in- 
cluding rigid and _ plasticized 
vinyl. 

Available as fully compounded 
ink concentrates or as a clear 
vehicle and separate pigment sus- 
pensions, the inks can be adjusted 
in viscosity, drying rate and color 
strength. The inks are of two 
types: air drying and _ heat 
setting. Both types can be applied 
by standard printing or marking 
methods, including rubber stamp- 
ing, silk screening, offset and 
rotogravure. 

The air-drying series, available 
in 11 colors and shades, is force 
dried with hot air or radiant heat 
for optimum adhesion. Thin film 
and insulated wire generally re 
quire 20-120 sec at 260-300 F. 

The heat setting inks, available 








Lesson in Low Heat-Hour Cost 


at “YANKEE” TOOLS 


NIGHROME 
MUFFLES 


Stay on the job 
47 Years 














“Most important factor in maintaining low heat- 
hour costs is the extraordinary long life of the 
cast Nichrome muffles we use in our shaker hearth 
furnace,” says W. W. Peterson, Vice Pres. of 
Yankee Tools Inc. Div. of Stanley Tools, Phila- 
delphia, Pa., makers of FINE MECHANICS 
TOOLS. 


A variety of small parts are hardened at 1550°- 
1600° in this furnace, which has been in continu- 
Ous operation since 1946, on double shifts most 
of the time. Yet in nine years only two muffles 
were used —an average life of 414 years each! 


Nichrome 
is manufactured 


only by 





4. 
"te ag. ¥.* 





; eS Important parts of these famous “Y ANKEE” Spiral 

= . 1 — ! ay Ratchet Screw Drivers and Automatic Push Drills completely 
7S * ee and uniformly hardened for over 9 yrs. in the 
AGF reciprocating furnace equipped with long life 
Nichrome muffles. 





Peterson considers this performance so excel- 
lent that Nichrome castings are used throughout 
the “Yankee” heat treating department in the 
form of pots for cyanide and lead baths, where 
their performance is also outstanding. That’s why 
“Yankee” Tools has been a Driver-Harris cus- 
tomer for over 27 years. 


Our business is keeping your heat-hour costs 
down to absolute minimum. By specifying D-H 
alloys —like Yankee Tools—you will get all 
the benefits of our 32 years of successful experi- 
ence in doing just that. 


*T. M, Reg. U. S. Pat. Off. 
tAmerican Gas Furnace Co., Elizabeth, N. J. 


Drwer-Harris HARRISON, NEW JERSEY 


~ COMPANY 


BRANCHES: Chicago, Detroit, Cleveland, Lovisville, Los Angeles, San Francisco 









MAKERS OF WORLD-FAMOUS NICHROME AND OVER 80 ALLOYS FOR THE ELECTRICAL, ELECTRONIC, AND HEAT-TREATING FIELDS 
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designed to 
match your 
SPECIAL 
NEEDS 




















Saving your dollars with good, accurate 
castings is a 67-year old habit at Albion 
Malleable Iron Co. 

Devising ingenious ways to shorten time 
between ideaand delivery, creation of new 
designs, engineering new methods for more 
rapid, economical manufacture and deliv- 
ery—all are routine benefits you realize 
when you specify AMICO—the experienced 
source that guarantees higher quality. 

Remember, too, that Albion's ferritic 
and pearlitic malleable castings offer a 
new freedom of design, the elimination 
of excess metal for lower finishing costs. 
They afford unusually high wear resist- 
ance with excellent bearing properties. 
Also, maximum rigidity, prolonged fatigue 
life and amazing yield strength. They have 
a fine uniform grain structure for mirror- 
smooth finishing qualities and are adapt- 
able to localized hardening. 

If you are interested in better castings 
— why not phone AMICO today — they'll 
be glad to show you how many ways 
good, accurate, low-cost casting can 
save your equipment dollars. 





ALBION’S RESEARCH AND DEVELOPMENT LABO- 
RATORY— design engineers and production spe- 
cialists are ready to help you design better 
products that can be make at lower cost — with- 
out obligation. 


ALBION 
MALLEABLE 
IRON CO. 


ALBION, MICHIGAN 
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in five colors, are designe 
applications where the ink 
pression must withstand s 

or chemical attack. They can }y 
cured in a hot air oven, with 
infra-red radiation, or by direc 
application of a hot iron. Setting 
times as low as % min have beep 
found practical (hot iron applica- 
tion has been done in 5 sec). Th 
heat setting conductive _ silve 
formulation is suitable for print. 
ing electronic circuits on plastics 
film and molded sheet. 


Polyurethane Foam 

A polyester-isocyanate foam 
plastic, made by Hudson Foam 
Plastics Corp., Yonkers, N. Y., is 
claimed to be six times stronge. 
than foam rubber and to have 
twice the cushioning effect. Called 
Cush-n-Foam, it is easily fabri- 
cated, flame retardant, and un- 
affected by ordinary tempera- 
tures, climate and most dry clean- 
ing chemicals. Because of _ its 
cushioning and sound absorptio! 
qualities, it is reported to b 
finding wide application in the 
aviation and automotive indus- 
tries. 


Metal-Clad Laminates 


for Printed Circuits 


Two materials, consisting of 
copper clad to\.a ceramoplastic 
and to fluorocarbon plastics, re- 
spectively, have been developed 
for use in printed circuits. 


1. C r-clad ceramoplastic 
Designed to withstand tempera- 


tures up to 450 F, a copper-clad 
ceramoplastic for etched printed 
circuits has been developed by 
Mycalex Corp. of America, Clif- 
ton, N. J. Designated Supramica 
500, its thermal endurance is 
limited only by the bonding agent 
used in the application of the 
copper. 

The material is claimed to have 
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Anaconda specifies Enjay Butyl rubber 


TO DEFY OZONE IN HIGH-VOLTAGE CABLES... 


| for more current per circuit...more power per dollar 


Anaconda specifies Enjay Butyl insulation for high-voltage cables be- 
cause this rubber has incredible resistance to ozone. Surpassing the in- 


’ dustry’s standard three-hour specification test, Enjay Butyl insulation 
4 used by Anaconda showed no injury after 72 hours of ozone concentration 
ae tests—24 times longer than specification requirements. Other rubbers 

would deteriorate and crack in a fraction of this time. 

With the help of Enjay Butyl, millions of feet of Anaconda’s cable 
a- [) now in use deliver more current per circuit, more power per dollar. 
ud § Perhaps your product, too, can be improved with versatile Enjay 
ed [—— Butyl. It comes in non-staining grades for white and light-colored parts, 
by > offers excellent electrical properties, low price and immediate availability. 
f- or full information, contact the Enjay Company. Complete laboratory 4 U ¥ Y L 
rt facilities and technical assistance are at your service. 
nt & Enjay Butyl is the super-durable rubber 
he Ensay Pioneer in Petrochemicals with outstanding resistance to aging » 
_t saialie eebcubebet, WAC... 14. diese sidienssnaeteh 06M. caone cad Geen Ska © gee 
ve fe ’ ’ ’ zone and corona « chemicals « gases 
Other offices: Akron « Boston « Chicago + Los Angeles + Tulsa « heat « cold « sunlight + moisture. 
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you can get this 
brilliant finish 
directly on 

zinc die castings! 


No electroplating--no 
mechanical finishing! 











PART AS CAST 











TREATED WITH NEW IRIDITE 


(Cast-Zinc-Brite) 


brightens zine die castings by chemical 
polishing, protects against corrosion 


NOW, FOR THE FIRST TIME you can get a brilliant, decorative finish 
directly on zinc die-cast parts . . . without mechanical finishing, with- 
out electroplating! The luster is provided by the chemical polishing 
action of new Iridite (Cast-Zinc-Brite) solution. Even surface blem- 
ishes, such as cold shuts, are brightened by this new process. No 
electrolysis. No special equipment. No specially trained personnel. 
Just a simple chemical dip for a few seconds and the job is done. 
And, this new Iridite has been tested and proved in production. 


CORROSION RESISTANCE, TOO! New Iridite (Cast-Zinc-Brite) provides 
exceptional corrosion resistance for bright-type chromate finishes . 
also guards against blueing or darkening by eliminating zinc plate 
formerly required in bright chromate finishing of zinc die castings. 
AS A BASE FOR ELECTROPLATING—Lower mechanical finishing costs are 


possible where plated finishes are required since the brightness pro- 
vided by this new Iridite may be sufficient. 


LET US SHOW YOU what Iridite (Cast-Zinc-Brite) can do for you. Send us at 
least a half-dozen typical zinc die-cast parts for FREE PROCESSING for your 
own tests and evaluation. Or, for immediate information, call in your Iridite 
Field Engineer. He's listed under "Plating Supplies” in your classified phone 
book. IMPORTANT: when you give us samples for test processing, please be 
sure to identify the alloy used. 
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absolute age a aqimensio 
bility, even under advers: 

tions of storage or use. 
therefore desirable for circ ' 
which any small warpage might 
introduce variable contact resis. 
tance or changes in capacity 0, 
inductance. Because of _ these 
characteristics and its good, low. 
loss electrical qualities, the mat; 
rial is expected to find uss 
etched circuits for guided missile 
oil field and aircraft applications 
2. Copper-clad fluorocarbon 

Recommended for use under 
severe temperature, moisture and 
electrical conditions, a laminate 
consisting of 1l- or 2-0zZ coppe 
foil and a fluorocarbon plastic has 
been developed for printed cir- 
cuits use by International Resist 
ance Co., 401 N. Broad St., Phila. 
The laminate is said to be the re- 
sult of a new bonding process for 
joining copper to-the inherently 
nonadherent polymer, monochloro- 
trifluoroethylene (such as Kel-F, 
Polyfluoron or Fluorothene). The 
resulting laminate, in which no 
resin adhesive is used, features 
minimum cold flow, zero water 
absorption, excellent machinabil- 
ity and a water repellent surface 
The resin is unaffected by acids, 
alkalies or common organic sol- 
vents. 

The laminate will withstand 
intermittent exposure to tempera- 
tures up to 375 F and continuous 
exposure to temperatures up to 
300 F. Bond strengths are said 
to range from 8 to 10 lb per in. 
After a 10-sec dip in solder at 
460 F, no blistering or delamina- 
tion occurs in circuit lines 1/32 
in. wide. After 30 hr in boiling 
water, no measurable water ab- 
sorption, delamination or effect on 
electrical properties is found. 

At present, laminates are avail- 
able in sizes up to 10 in. square. 
Standard base thicknesses are '% 
and 1/16 in., though bases as thin 
as 0.002 in. are available on spe 
cial order. 


(More New Materials on p 188) 
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4 International Products & Manufacturing Company is 
‘ , now specifying “FATIGUE-PROOF” steel bars for 
a generator and starter shafts. These are heavy-duty 
shafts. Formerly they used 4140 or 8640 heat-treated. 
mi Field failures can be anticipated unless the finest of 
i]. materials and the best of manufacturing practice are 
" employed. 
is, ‘“FATIGUE-PROOF,”’ by eliminating heat-treatment, 
- does away with any possibility of quench cracked shafts 
NEWLY PUBLISHED! , , : ve ; ; 
Get your copy of this 20-page NEw, getting past inspection. Since no straightening after 
id § _ booklet which gives detailed . | heat-treatment is required, unfavorable residual stress 
a- iayornpntion om Cy Pome a | lue to severe straightening operations cannot be 
new ““FATIGUE-PROOF. que « re 5 & Opera 
AS i Pee present. 
to rr 6 Oe .—=_7 | It’s another case where “FATIGUE-PROOF’s” high 
id ! strength in-the-bar eliminates a possible cause of 
4 trouble. 
P aa STEEL CO If you want to improve the quality of your products 
2 ! . (esi ombioe 
9 1418 150th STREET, HAMMOND, INDIANA ! and avoid the problems of machining or heat-treating 
g Manufacturers of America’s Most Complete parts from high strength carbon or alloy steels . . try 
h ine at Guemy Cole-Tinhed Steet Burs a sample bar of “FATIGUE-PROOF.” If you will give 
n Please send me your “FATIGUE-PROOF” Builetin. us application details, send a blueprint, or call La Salle 
Sales Engineer at REgent 4-7800, Chicago, Illinois, he 
l- er will send you a test sample if it appears ““FATIGUE- 
e, | = PROOF” can be used to your advantage. 
Ay ! company — | 
n ! address International Products & Manufacturing Co., of Chicago, 
pe ity a it are manufacturers of automotive starter 
t | and generator parts. 
i ' 
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' 
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Available Now!! 
Reprints of 
MATERIALS & METHODS 
MANUALS 


Because of the great demand for the well-known Manuals that are 
being widely used for reference purposes, we have reprinted the 
following MATERIALS & METHODS Manuals for your use. These 
outstanding 16- to 32-page articles provide you with complete and 
useful information on the properties, characteristics and uses of 
engineering materials, parts and finishes. 


The price is right! Only 25¢ for each reprint. On orders of 100 or 
more, an even greater saving is offered—2o¢ apiece. To obtain your 
copies, indicate in the handy coupon below the Manuals you want. 
Orders will be filled as long as the supply lasts. 


Would you prefer receiving these valuable Manual reprints auto- 
matically each month in the future? If you are a subscriber to 
MATERIALS & METHODS, then avail yourself of a new service 
recently instituted by our Reader Service Department. Let us add your 
name to our mailing list, and you will receive the next 12 Manual 
reprints, one each month, for the same reasonable price of $3.00 
per year. Just fill in the coupon below and mail it to: 


, 
— SS SKF ee ee ca coe 


Reader Service Department 
MATERIALS & METHODS 
430 Park Avenue 
New York 22, New York 





VY Quantity 


...-Compression Molded Plastic Parts 

....Wrought Phosphor Bronzes 

....Carbon and Low Alloy Stee! Castings 

...-Carburizing of Steels 

....Malleable tron Castings 

.... Rubber Parts 

...Weed and Wood-Base Materials 

.. Surface Hardening of Steels and trons 

.. Selecting Metal Cleaning Methods 

...Engineering Coppers 

....High-Strength, Low-Alloy Steels 

.... Sandwich Materials 

..-Rigid Polyvinyl Chloride Plastics 

...Mechanical Properties & Tests of 
Engineering Materials 


Ing Materials 
....Close Tolerance Castings 
‘a Hardening of Metals 
. Adhesive Bonding 





...How Nuclear Radiation Affects Engineer- 


VY Quantity 


....Clad and Precoated Metals 

....Wrought Non-Leaded Brasses 

... Silicones—Properties & Uses 

...Short Run Press Formed Parts 

..Metals for Short Time Service at 
High Temperature 

_.. Finishes for Plastics 

....How to Select a Wrought Steel 

.... Impact Extruded Parts 

....Finishes for Metal Products 

....Nodular or Ductile Cast lrons 

...Corrosion: How It Affects Materials 
Selection and Design 

.... Industrial Textile Fibers 

....Wrought Aluminum Alloys 

....Fabricated Metal Parts 

....Pressure Sensitive Tapes 

...New Stainless Steels 

Improve Quality, Reduce Costs Through 

Better Materials Selection 


POP eee eee Pe eee Pee Pee eee eee ee eee eee eee eee eee eee 


Pee eee ee ee Pee eee eee eee ee eee eee eee eee eee eee eee eee) 


Yes, I am a subscriber to MATERIALS & METHODS and would 
ike to be put on your mailing list to receive each future Manual, 
when reprinted. Please start it with the................... issue. 
Upon receipt of your invoice, I will pay $3.00 for a year’s supply. 
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Alumina refractory provides insv- 
lation at temperatures up to 3300 F. 


Castable Refractory 


A refractory insulating cast- 
able is said to give trouble-free 
protection to cast furnaces and 
kiln parts. Lightweight and mono- 
lithic, it consists of about 96% 
aluminum oxide and has a density 
of 100 lb per cu ft. With a maxi- 
mum usable hot face temperature 
up to 3300 F, it appears suitable 
for back-up insulation for kilns 
and furnaces, back-up for pit 
furnace linings, high temperature 
burner ports, and insulation for 
chemical furnaces. 

According to Norton Co., Re- 
fractories Div., Worcester 6, 
Mass., anyone familiar with ce- 
ments and their applications can 
use Alundum 33-1 without diffi- 
culty. It takes 1 hr to stiffen, 4 hr 
for an initial set and 18-24 hr for 
the final set. 


Inserts, Electrodes, 


Other Joining Materials 


Following is a roundup of re- 
cent developments in materials 
for welding and soldering. 

1. Steel insert rings 

Inert-gas tungsten-arc welding 
of piping without backing rings 
can be achieved with solid insert 
rings availiable from Grinnell Co., 
Inc., Industrial Piping Div. 
Providence, R. I. 

On piping of wall thickness 
over 14 in., the Grinnell welding 
insert ring is said to help produce 
root pass welds of uniform and 
smooth contours, free of crater 
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Contour-Weld 
for an annealing furnace ap- 
plication. Photo courtesy of 
Westinghouse Furnace Divi- 
sion, Meadville, Pennsylvania. 


new CONTOU R-W ELD 


stainless tubing 
takes bends like these in Stride... 


tubing used 


Here’s dramatic proof of the soundness of the weld 
in Trent’s new Contour-Weld* pipe and tubing. 


, 


Bent on an extreme 314” center line radius, this 
3” O.D. x .083 wall sample shows no evidence of 
failure in the weld area — even though the weld is 
on the outside of the bend. It’s just one example 


of what you can do with new Contour-Weld. 


If your application calls for bent pipe or tubing, 
you can use Contour-Weld with confidence. 
You’ll like its uniformity in wall thickness and 
curvature ... its corrosion resistance . . . its superior 
performance. Try Contour-Weld stainless pipe or 


tubing on your next job—you can’t buy better. Bending done by Johann Tube Bend- 
ing Company, Milwaukee, Wisconsin. 


*Contour-Weld is the trade mark of the Trent Tube Company for its process 
of welding pipe and tubing which is protected under U.S. Patent 2,716,692. 


STAINLESS STEEL TUBING 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of CRUCIBLE STEEL COMPANY OF AMERICA) 
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of policy on extrusions 


A frank statement 
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Wells will not sacrifice quality for speed. 





“Ever since this company was founded, we have put 
quality first in the manufacture of aluminum extru- 
sions. Until now, we have also been able to match— 


and often surpass—any source for speed of delivery 


and service. 


Even though we are increasing capacity, our prod- 
ucis are enjoying the heaviest demand in the com- 
pany’s history, and frankly our schedules are loaded. 
Momentarily, our deliveries are not quite as fast as 
they have been, or as we would like them. We are 
doing everything we can to speed up service, short 


of compromising quality and workmanship. But, de- 


spite the pressures — 


Please continue to send us your orders—we are in 
business to serve you. Though it may take a little 
more time to deliver than usual, we will give each 
order our closest attention and complete it as quickly 


as possible. Why not anticipate a litthk—and order 


ahead of urgent needs. 


Quality first will remain our policy —our promise. 


It is your assurance that every Wells job is a job 


well done.” 


ewia Kodoror— 


SALES MANAGER 
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Insert ring with positioner pins. 


and centerline cracks. The com- 
pleted root pass weld provides an 
effective back-up for subsequent 
shielded metal-arc welding with 
covered electrodes. 

On thin-wall piping, such as 
Schedule 5 and 10 stainless steel, 
the welding insert ring improves 
weld contour. On many sizes the 
insert ring also eliminates the 
need for separately supplied filler 
metal, as well as the necessity for 
one or two additional weld passes. 

These consumable solid insert 
rings are produced for all stand- 
ard or special pipe and tube sizes 
of 11% in. dia or larger. Insert 
ring materials include: mild steel; 
alloy steels 1.25 Cr-0.5 Mo, 2.25 
Cr-1.0 Mo, and 5.0 Cr-0.5% Mo; 
and stainless steels 304, 304 ELC, 
310, 316, 316 ELC, and 347 (either 
fully austenitic or containing 
4-6% ferrite). 

2. Electrode, filler wire 

Two new welding products have 
been developed by International 
Nickel Co., 67 Wall St., New York 
5, for welding Ni-o-nel, a nickel- 
iron-chromium alloy used _ in 
equipment for sulfuric acid pick- 
ling. The products are 135 Ni-o- 
nel electrode and 65 Ni-o-nel filler 
wire and rod. 

Both the electrode and the filler 
wire are said to provide x-ray 
quality welds and to allow opera- 
tion in all positions. Resulting 
welds have corrosion resistance 
and strength equal to that of the 
base metal itself. 

The 135 Ni-o-nel electrodes are 
14 in. long and available in 3/32, 
1/8, 5/32 and 3/16 in. dia. The 
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Crucible 









































a hole here is a nuisance... 








a hole here is convenient 





Crucible Hollow Tool Steels eliminate the 
nuisance of drilling, boring, cutting-off or rough- 
facing of ring-shaped, tubular or bored tool steel 
parts. They save you money, too, by reducing 
machine time and scrap losses. 

Crucible Hollow Tool Steels are produced in 
all of the famous Crucible tool steel grades . . . in 
bars or saw cut lengths to meet your needs. And 
they’re available in almost any combination of 
O.D. and I.D. sizes. You can get these five grades 
‘‘off the shelf” from your local Crucible ware- 
house: KETOS oil-hardening ... SANDERSON 
water-hardening . . . AIRDI 150 high-carbon, 
high-chromium ... AIRKOOL air-hardening. .. 
NU DIE V hot work. 

See how Crucible Hollow Tool Steel Bars will 
save you hours of shop time. Call your Crucible 
representative. Crucible Steel Company of 
America, The Oliver Bldg., Mellon Square, Pitts- 
burgh 22, Pa. 


first name in special purpose steels 


Steel Company of America 


Canadian Distributor — Railway & Power Engineering Corp., Ltd. 


For more information, turn to Reader Service Card, Circle No. 468 
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General Electric—an extensive user of 
Ransburg Electro-Spray for painting with 
synthetic enamels—is the first to use Rans- 
burg No. 2 Process in the application of 


porcelain enomel. 


GE—less than a year in electrostotic 
production—now is processing almost a 
million square feet of cover coat each 
month in the General Electric Home Loundry 


finishing department ot Applionce Pork. 
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PORCELAIN ENAI 

is being applied successtully- 
Yes, even spectacularly — 
with RANSBURG NO, 2 
ELECTROSTATIC SPRAY 
PROCESS 





DRYER TOPS AND WASHER COVERS 
ARE BEING COATED ELECTROSTATICALLY 
WITH THESE SPECTACULAR RESULTS 


Quolity of eppearance and chip resistance are greatly im- 
proved with all colors: white, yellow, pink, turquoise, blue 
and brown. 

About 97% of the otomized enamel is deposited on the 
washer and dryer parts. 

Because of improved uniformity in coating thickness, weight 
of applied enamel wos substontiolly reduced. 

Because of lower applicotion weight, the few rejected parts 
con be re-processed more times before being scrapped. 
This reduces the ultimote scrop rate by at least 95% of that 
previously expected. 

Efficiency, measured by the amount of good ware, overages 
above 90%. 


i 


aHahe ELECTRO-COATING CORP 


Indianapolis 7, Indiana 


Ransburg has fully equipped laboratory fa- 
cilities including reciprocating disks, helical 
conveyors, stationary disks, and the latest 
advancements in equipment for applying 
porcelain enamel with the No. 2 Electro- 
static Spray Process. Manufacturers are 
invited to send sample products to our 
Indianapolis laboratories for tests and dem- 
onstrations to prove for you the advantages 
and benefits of electrostatic spray applica- 
tion of porcelain enamels. 
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65 Ni-o-nel filler wire is ma 
0.085, 0.045 and 0.062 in 
disposable spools for the 

gas welding, consumable ele 
trode process. In the 36-in 
straightened and cut lengths pro 
duced for the tungsten-arc proc. 
ess, the wire is available in 3/16. 
5/32, 1/8, 3/32, 1/16 in. dia. 

3. Silver solders 

Recommended for lap, sleeve 
and socket-type joints in dissimi- 
lar ferrous and nonferrous metals 
are two silver alloys developed 
by All-State Welding Alloys Co., 
Inc., 249-55 Ferris Ave., White 
Plains, N. Y. 

The medium temperature solder, 
called No. 105, is a low cost silver 
alloy that melts at 675 F, flows 
freely at 750 F, and has a shear 
strength of 18,000 psi. The other 
alloy, No. 107, is a general pur- 


pose solder for aluminum and 


other metals. Said to have excel- 
lent corrosion resistance, it has 
a 20,000 psi shear strength, melts 
at 450 F and flows at 600 F. 

Both alloys require a _ special 
flux, the residue from which 
should be washed off with warm 
water. Wire diameters are 1/16, 
3/32 and 1/8 in. 
4. Non-corrosive flux 

Use of a new soldering flux is 
said to eliminate need for expen- 
sive washing and buffing opera- 
tions to remove flux residues after 
soldering. Marketed by Hi-Grade 
Alloy Corp., 1236 S. Talman St., 
Chicago 8, Hi-Grade No. 29 is 
claimed to decompose completely 
during soldering of copper and 
copper alloys. 


Hardfacing Powders 


Nickel base alloy powders for 
hardfacing have been developed 
by Western Carbide Corp., sub- 
sidiary of Superweld Corp., North 
Hollywood, Calif. They can be 
sprayed with various types of 
guns and applied to practically a! 
metals with melting points above 
1850 F. Called Hi-C spray pow- 
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One of nature’s most versatile creatures is the 
platypus, found in Australia. 

This curious creature has the bill and broad 
webbed feet of a duck. It lays eggs that resemble 
the eggs of a reptile. The male can secrete a poison 
which is similar to that produced by a venomous 
snake. The body of the platypus is covered with fur 
as thick as that of an otter. It digs a den with a 
tunnel entrance under water and an air shaft on 
land. The platypus swims like a fish, yet suckles its 
young like a mammal. 

One of industry’s most versatile materials is 
aluminum. At an accelerating pace, industry is 
developing new fabricating methods for aluminum— 











1! ALCAN” rT 


\luminum 
from Canada 
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methods never before used with structural metals. 
These new methods are being applied to economi- 
cally fabricate products embodying aluminum’s 
advantageous and versatile characteristics. 

Today we have inexpensive aluminum collapsible 
tubes, light corrosion-resistant construction materi- 
als, low-resistance electrical conductors. Tomorrow, 
today’s new fabricating techniques will provide rigid 
aluminum containers, more aluminum in transpor- 
tation, in electrical equipment and in a multitude of 
other products. 


Aluminium Limited Sales, Inc. is the distributor in 
the United States for aluminum from Canada. Why 
not investigate making your products of aluminum? 


Doysalete 


In the form of sheet, plate, tube, rod, pipe, wire, bar, ex- 
truded shapes, architectural and structural sections — aluminum 
is growing faster in number of uses than any other metal. 


Aluminium Limited Sales, 1Nc. 
630 FIFTH AVENUE + NEW YORK 20, N. Y. 


CLEVELAND + CHICAGO + DETROIT +» LOS ANGELES + BUENOS AIRES + SAO PAULO 
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HARSHAW Nu brite 
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Other outstanding 











advantages are: oct 
BRIGHT OVER WIDE RANGE A 3 ~ 
from a few amperes/ft.? co : g 
7 to well over 100 amperes/ft.? ® 
Fa HIGH TOLERANCE to common impurities va 
£ HIGHLY RECEPTIVE to chrome bo 
| EXCELLENT LEVELING si 
1. 
BETTER BRIGHTNESS with thinner deposits. Pie ve . 
f SIMPLE OPERATION and CONTROL a tr 
r Plates brightly from 120°F to 155°F. »M 
pH can vary over a wide range. ql 
Liquid addition agents. g be 
SE 
REMAINS DUCTILE AFTER LONG T 
. OPERATION D 
For additional information contact 0 
%, the Harshaw office nearest you. a 
* a 
k 
r a net Cc 
ae “< 3 € 
; ' 
je ‘ 


THE HARSHAW CHEMICAL CO. 
1945 East 97th Street - Cleveland 6, Ohio 


Chicago 32, lll. « Cincinnati 13, Ohio + Cleveland 6, Ohio « Houston 11, Texas * Los Angeles 22, Co’. 
Detroit 28, Michigan + Philadelphia 48, Penna. + Pittsburgh 22, Penna. + Hastings-On-Hudson 6, N *- 


For more information, turn to Reader Service Card, Circle No. 434 
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available in formu- 


Hers, y are 

Jat hat provide Rockwell C 
Hardnesses of 40, 50 and 60. 

™ The hardfacing consists of a 
ard, corrosion resistant matrix 
Bn which are embedded extremely 
Sard chromium boride particles. 


More than 80% of initial hard- 
ess is retained at 1000 F, and 
S bout 70% at 1400 F. Oxidation 
Sesistance is also said to be good 
Bor long periods at temperatures 
4 p to 1800 F. Fused surfaces may 
Me hot-forged and the sprayed 
Sand fused surface ground to a 
mirror-like surface with a low 
‘coefficient of friction. 


chemical, Electrical 


and Decorative Tapes 


Four new tapes include a pres- 
sure-sensitive Teflon tape for 
process equipment, a solvent-acti- 
vated tape for exterior decals, a 
}wood veneer tape for finishing 
splywood edges, and an ozone-re- 
= sistant tape for cable splicing. 
| 1. Pressure-sensitive Teflon 

By means of a new priming 
treatment, Minnesota Mining & 
Mfg. Co., Dept. J6-61, 900 Fau- 
quier St., St. Paul, Minn., has 
been able to anchor a pressure- 
}sensitive silicone adhesive to a 
Teflon backing. The result is a 
pressure-sensitive tape said to 
offer excellent chemical protection 
and easy release properties over 
a wide temperature range. 

Called Teflon tape No. 549, it 
combines all the properties of a 
high quality Teflon film with the 
chemical and heat resistance prop- 
erties of the silicone adhesive. 
Although the tape is expected to 
be useful for chemical process 
equipment in general, its adhesive 
quality should make it particu- 
larly suitable for food processing 
equipment. 

The tape, made in both 31% and 
5'>-mil thicknesses, consists of 
<- and 5-mil films coated with 114 


—~ 
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Spincraft did it for Gulf Ou. 


Spincraft can do it for you! 


“Marsh Buggy” travels over 
_—— terrain on spun 
couminnstn wheels 









o> 






* egaaag a4 of spinning 


13 DIFFERENT OPERATIONS 


The ‘‘Marsh Buggy’’ roils 
on sturdy, lightweight alu- 
minum wheels — spun and 
fabricated by Spincraft. Even 
if all four balloon tires fail, 
the spun a air-tight 
wheel drums will 4, Ae 
vehicle afloat. Wheel eee 
segments, extensions, 
thick 52SO aluminum stif- 
fener ribs, No. 11 U. S. 
pause (.125” thick) stain- 
steel front hub cones 
were machined and assem- 
bled to complete the wheels. 
In addition to spinning, 
Spincraft performed the 
following operations: weld- 
ing, grinding, polishing, 
machini punching, brak- 


ing, drilling, tapping, saw- 
ing, riveting bl 
testing. 


, assembly and 


and fabrication by Spincraft 


WHEN Gulf Research & Development 
Co., a division of Gulf Oil Corp., 
contracted to build their world-famous 

“Marsh Buggy” for the U. S. Army, 
Gulf called on Spincraft to fabricate 
all four wheel assemblies. 


These huge wheels are designed to 
bear loads of 1,500 to 4,000 lbs. Com- 
bining strength with lightweight, these 
tough aluminum alloy wheels can take 
grueling cross-country punishment. 
The 10-ft. dia. tires easily negotiate 
swamp, water, sand, deep mire and 
other difficult terrain, at speeds from 
14, to 40 miles per hour. 


This is another example of Spin- 
craft’s versatility and manufacturing 

















skill. Complete facilities are available 
for all types of contract manufacture 


b bg Leg = — finished parts, assemblies and com- 
have a specific plete products. Take advantage of our 
problem, tell us about modern tools for spinning and fabricat- 
it — no obligation. 


ing. They can pay off in savings for 
you, too. 





WORKSHOP OF AMERICAN 
INDUSTRY SINCE 1919 
World's largest plant fully equipped 

for all types of metal spinning « 

deep drawing © stamping ¢ fabricating 





How REMINGTON RAND uses | °THER 
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PRODUCTS 





Micro-Vision to 


« * 
maintain peak mils of silicone adhesi 


‘> 


'4-mil tape features 200 
“ ation and a tensile str + 

shaver production 25 |lb/in. of tape width, whil ; 

614-mil tape offers 150% elong. 

tion and 40 Ib/in. tensile. Boy 
tapes 3M _— explains, an \ 
used continuously at temperatyrs 
ranging from 65 to 400 F (y 
to 457 F intermittently) and off 
excellent conformability at 
times. 

Laboratory tests of the tape 
chemical resistance revealed y 
significant effect on taped glag 
panels after seven days’ imme 
sion in distilled water, 3% sil 
furic acid, 30% sulfuric acii 
10% sodium chloride or 1% » 
dium hydroxide. The tape wa 
applied to a portion of steel plate 
and immersed in a 10% hydn 
chloric acid for ten days. Upa 
removal of the tape there was x 
evidence of corrosion on the tape 
portion, while the unprotectel 
area was thoroughly pitted hy 
acid action. 

2. Solvent-activated viny! 

A plastic film with a solvent-acti 

vated adhesive has been develope 








by Permacel Tape Corp., New 


Remington Rand has solved the 4 Brunswick, N. J., primarily fo 
problem of critical inspection with ¥ use as an exterior marking me¢ 
Bausch & Lomb Stereomicroscopes. 18 ~ dium for aircraft. Designated 1% 
And it’s done with an increase in - Plastic Film, it is said to be all 
production. Clear, sharp, magnified j resistant, flame resistant (sell 
views of shaver head—with natural depth y extinguishing), pinhole-free anl 
perception—quickly reveal flaws such as tiny y dimensionally stable. It is com 
cracks, bent blades, burrs, contact between acd posed of a 21% mil vinyl film wit 
cutter and head. Increased operator ey * 

comfort, higher efficiency, keep A 

peak production rolling. , : Ny he 

Sy) 


Wate foe new! exctusive 3-D 


/ . 
MICRO-VISION BOOK 


@ See actual stereo views! 

@ Know how and where to use 
Stereomicroscopes! 
Fit exact model to job needs 
with Selector-Chart! 


WRITE FOR FREE COPY. ee 
Renedh Baad Gpega Con BAUSCH 6 LOMB 


83305 St. Paul Street, 


Rochester 2, N. Y. N W 8 


| = —_ 
STEREO MICROSCOPES | rrwics:.0 conics coven over. tom gat w tard prot | Plastics film designed for aivcrdl" 


" 
marking. 
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\dag’dispersions...a touch does so much! 


Colloidal Graphite 
saves *25,000 a year 


on jet-blade forging 


In the close-limit forging of a jet-turbine 
blade, a prominent manufacturer found 
that by using ‘dag’ Colloidal Graphite 
on the dies, only one blow was 
needed to go from upset billet to final 
blade shape. Besides eliminating the 
second hammer-blow previously required, 
intermediate descaling and reheating 
operations were also avoided... for a 
total yearly saving of some $25,000 
on this single operation. 


Both oil-based and water-based ‘dag’ 
Colloidal Graphite dispersions are 
widely used in forging operations. Diluted 
and sprayed on the dies, the colloidal 
graphite forms a slick lubricating 
film... protects the expensive dies and 
improves metal flow during forging. 


Pretreatment of new dies with 
‘Aquadag’ — colloidal graphite 
dispersed in water — has paid off 
handsomely, too. Some firms estimate a 
50% greater usable life from forging 
dies given this protective film 
of colloidal graphite before being 
put into service. 


The benefits of ‘dag’ dispersions for 
forging and other metalworking 
applications are discussed in Bulletin 426. 
Ask for your free copy. 


L006 Anniversary’ 
wings 28 : 


1891—SILICON CARBIDE 
4 1895—SYNTHETIC GRAPHITE 
. COLLOIDAL GRAPHITE 


*56..8° 


ACHESON 
COLLOIDS 
COMPANY 


PORT HURON, MICHIGAN 
... also Acheson Colloids Ltd., London, England 


ACHESON COLLOIDAL DISPERSIONS: 
Graphite ¢ Molybdenum Disulfide * Zinc Oxide 


Mica and other solids. 


‘dag’ and ‘Aquadag’ are registered trademarks of Acheson Industries, Inc. 
eas Gere fe MEN GR ARTE NRA A NE oe ARF am NC Re 


Acheson Colloids Company 
Port Huron, Michigan, Dept. F-5 


Yes, | want your free bulletin describing 
‘dag’ Dispersions for Metalworking, 
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Company al acai 
LE 
















For more information, turn to Reader Service Card, Circle No, 489 
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we work with Fluorecarbons 


..eand “know-how” 


The United States Gasket Com- 
pany is the recognized leader in 
the fabrication and application of 
the ‘“‘Wonder Plastics’’, duPont 
TEFLON, Kellogg KEL-F and 
BAKELITE Fluorothene—lead- 
ership earned through many years 
of pioneering. 


Today, this company offers engi- 
neering and manufacturing talent 
and facilities unmatched in the 
industry to assist its customers in 
the profitable application of Flu- 
orocarbon Products for almost 
countless purposes. 


To render this service, three highly 
specialized laboratories are main- 
tained—electronic, chemical and 
physical—staffed by engineers 
who continue to produce most of 
the advanced ideas and practices 
in the application of these plastics 
to commercial, A.E.C. and mili- 
tary requirements. 


Manufacture is Quality Con- 
trolled, utilizing the most modern 
facilities for rapid, low cost pro- 
duction. Many machines and 
equipment have been designed or 
converted by our own engineer- 
ing department to the peculiar 
requirements of Fluorocarbon 
Plastic Fabrication. 


® Write for the twenty-page bro- 
chure “Inside U. S. G.’”’ that sug- 
gests how this organization can fit 
into your development and pro- 
duction program. 


Ginnie 





UNITED STATES GASKET CO. 


CAMDEN I, NEW JERSEY 
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a dry adhesive that is mad 
sure-sensitive by applying 


Vics 


vent. The tape has a total 

ness just under 4 mils and is gyp. 
plied on a_ polyethylene-coateg 
protective liner. 

Because of its solvent-activated 
adhesive, the tape is claimed ty 
have two to three times the 
normal adhesion of pressure-sep- 
sitive tapes. It has 11 l|b/in. 
width tensile strength, 80 o0z/in. 
width adhesion to aluminum and 
steel, and 44% elongation. Avyail- 
able in six colors, it is readily 
printed by the silk screen process 
and with flat bed and rotary ani- 
line presses. 

The tape, which is especially 
suitable for die cuttings, conforms 
to military specifications for ex- 
terior decalcomanias on aircraft. 
In addition, it is recommended 
for sealing, holding and labeling 
where extremely high hold, plus 
air, solvent and fungus resistance, 
is required. 

3. Wood veneer 

An inch-wide tape of wood 
veneer, packaged in rolls, has been 
developed by U. S. Plywood Corp. 
55 W. 44th St., New York 36. 
Designated Weldwood Wood-Trim, 
it is available in mahogany, oak, 
walnut, birch and Korina to match 
the most popular plywood faces. 

The veneer, 1/85 in. thick, is 
flexed and mounted on a latex- 
impregnated backing. It can be 
cut with scissors, knife or razor 
blade and can be applied with any 
high quality wood glue. No heat 

















Veneer trim tape requires no / et! 
or clamping. 
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Hunter Douglas Pre-Painted Aluminum 
Strip Forms Readily, Eliminates 
Painting and Finishing Costs! 


— F Now available in a complete color range! 
4 
4 Here’s visual testimony to the unusual elasticity 
j | | 10N} 
re of the painted surface on Hunter Douglas Pre- 
res. an Painted Aluminum Strip! The cone illustrated was 
’ Hi deep-drawn through six successive stages on a 


7" THROUG a b transfer press. Even though these dies were not 


. specifically made for forming aluminum, and were 
up experimentally applied, the deep draw was highly 
STAG on D RAW. a ue successful. Not a single blemish occurs on the pre- 
painted .035” 61S type aluminum stock! 

This new Hunter Douglas achievement pro- 
vides the metal forming industry with a better 


pre-painted strip which can be readily roll formed, 
embossed, stamped or deep-drawn without dam- 
age to the surface! 


TWO COAT ENAMEL FINISH gives a hard, lustrous 
surface. Can be secured in a wide range of colors 
and fe TO to harmonize or contrast with other decor. The 

: double coating, with each coat individually 


a 
Cm 
— 
7 
esr 








“4 baked, possesses remarkable adhesion and scratch 
’ ! j- in ©} resistance. 
ess tie ap Set 50) lige A EXTERIOR DURABILITY COMPARABLE TO AUTOMOBILE 
aNI- . FINISHES. — _ can ~ used wether ae 
t OSeS aS Well aS r genere ; S- S S 
ally i Ss U R FAC ES ! eae, cohtet te teks. cecigeintin 
ems heat and cold and successfully pass 500 hour, 90°, 
oy. 20° salt spray test without lifting or blistering. 
aft STOCK SPECIFICATIONS. Mill quantities available 
dea in several aluminum alloys and tempers up to 8” 
o wide, maximum; nominal thicknesses. 
plus 
nce, 
‘ood 
een 
rp. 
36. 
rim, 
oak, 
utch 
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Detroit Sales Engineering Office: 
16722 E. Warren Ave., TUxedo 2-0232 


Hunter Douglas 4 Aluminum Corporation 





}eat 


HUNTER DOUGLAS ALUMINUM CORPORATION + DEPT. MM-5,RIVERSIDE, CALIFORNIA + TELEPHONE OVerland 
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AN ASSEMBLY'S 


COMPLETE! 


Production costs “Automatically” reduced with 
Milford Rivets and Rivet-Setting Machines 


Here’s a team that cuts production costs and makes 
the job simpler—Milford Rivets made to high quality 
standards to assure a better assembled product . 
Milford Rivet-Setting Machines that can be readily 
adapted to your production needs. 


To reduce delivery time and production costs, to im- 
prove product appearance, to assemble your product 
on automatic rivet-setting machines—get in touch 
with Milford right away ! 


MILFORD 


& MACHINE-CO. 


MILFORD, CONNECTICUT ° HATBORO, PENNSYLVANIA 
ELYRIA, OHIO * AURORA, ILLINOIS * NORWALK, CALIF. 


For more information, turn to Reader Service Card, Circle No. 470 
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MILFORD RIVET. 





or clamping is required. Wood 
Trim may be applied to curved 
edges, rolled or bent. The danger 
of cracking the veneer is said to 
be almost entirely eliminated. 
4. High voltage cable splicing 
A “Scotch” brand No. 23 elec. 
trical tape has been announced by 
Minnesota Mining & Mfg. Co. 
Dept. D6-12, 900 Fauquier St, 
St. Paul 6, Minn. The self-bond- 
ing tape has a butyl rubber base 
and a dielectric strength of 650 
v/mil, It passes the ozone resist- 
ance test in MIL-I-3825 and is 
intended for use as primary insu- 
lation on splices made on cables 
using ozone-resistant insulation. 
After application, 3M says, the 
tape fuses into a homogeneous 
mass, yielding maximum moisture 
resistance. A 900% _ elongation 
value makes the tape’s conform- 
ability excellent, even at cold tem- 
peratures, eliminating the possi- 
bility of air voids or hot spots 
even at the point of overlap. 
After the tape has been applied 
for as little as 5 min, it cannot be 
removed without rupture of the 
tape. The tape is said to have 
no corrosive effect on copper or 
silver. 
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Lightweight panel is now being 
made in continuous lengths. 


Continuous Sandwich 


Structural Panels 


A strong, lightweight structural 
panel, made of paper honeycomb 
sandwiched between polyester- 
glass laminates, is available from 
Continental Can Co., Honeycomb 


For more information, Circle No. 610 * 





After five years of pilot production 
and research, HEXCEL Products Inc. 
has now perfected a high speed pro- 
duction line for the manufacture of 
low cost stainless steel honeycomb 
core material—a development which 
opens a new horizon for sandwich 
construction in the aircraft industry. 
Capable of greater strength than 
either glass fabric or aluminum 
honeycomb — two materials which 
produced the highest strength-to- 
weight combination ever developed 
—stainless steel core will provide 
a degree of rigidity never before 
achieved in sandwich structures. 
The new material, which has excel- 
lent strength properties at tempera- 
tures of up to 1000° F., means low 
cost and high efficiency construction 
for many primary aircraft parts. it 
also makes practical the manufac- 
ture of high speed aircraft previ- 
ously “‘board-bound”’ by the ther- 
mal barrier. 


If you think stainless steel honey- 
comb could solve an aeronautical 
design problem of yours, write for 
further information to HEXCEL 
Products Inc., 951 61st Street, 
Oakland 8, California. H 356 A 


HEXCEL 


PRODUCTS INC. 


America’s leading producers 
of honeycomb core materials 


For more information, Circle No. 610 














Bunting today covers a new area in the engineering 

and manufacture of bearings and machine parts. To the 
traditional line of Bunting Cast Bronze Bearings 

and parts is added up-to-date, soundly established 
facilities for engineering and manufacturing bearings 
and parts made of Sintered Powdered Metals. 


In an entirely new plant with the very latest 
equipment, Bunting now attains the position in the 
Sintered Powdered Metals field which it has long held 


in the field of Cast Bronze Bearings. 


A competent group of Bunting Sales 
Engineers in the field and a soundly 
established Product Engineering Department 





MAY @ se 


alan eS 


WATER SYSTEMS MONTH 











Write to our Product 
Engineering Department 
in Toledo, or consult 
our nearest Sales 
Engineer. 





put at your command comprehensive data 
and facts based on wide experience in the 
designing and use of Cast Bronze and 
Sintered Powdered Metal Bearings and parts. 





BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 
OF CAST BRONZE AND POWDERED METAL 


The Bunting Brass and Bronze Company + Toledo 1, Ohio 


For more information, turn to Reader Service Card, Circle No. 435 
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Div., 100 E. 42nd St., New jy 
17. Seam-free applicatior 
sible because the panel pr 
made in continuous lengths 

The sandwich is made of kraf 
paper honeycomb, impregnat 
with phenolic resin for rigidi 
and faced with Conolite plast; 
surfacing. In some instances. 
firm plastic backing board 
placed over the honeycomb befoy, 
Conolite is applied to give 
panel greater rigidity. The Con 
lite surface is claimed to resis 
alcohol, boiling water, acids ani 
greases; temperatures up to 35( 
F; and damage by scratching 
chipping or marring. 


Silicone Release Agent 


A silicone mold release emu! 
sion for use in rubber and plasti 
molding has been developed by 
the Silicone Products Department, # 
General Electric Co., Waterford, 
N.Y. Called SM-62, it is designed 
to allow finer surface detail, bet- 
ter surface finish and greater 
economy in emulsion system op- 
eration. 


Nylon-Vinyl Fabric 
is Stronger than Canvas 

A protective fabric is claimed 
to be ten times stronger than 
canvas, Herculite, made by Hercu- 
lite Protective Fabrics, Inc., 14) 
Little St., Belleville 9, N. J., | 
said to be 100% _ waterproof; 
tearproof; unaffected by acids, 
grease, oil and salt water; and 
effective under all weather condi- 
tions. The material is a new) 
developed combination of nylot 
and vinyl plastic that has been 
specially formulated so that it will 
not support combustion and will 
not crack at temperatures of 
—35 F. Used for tarpaulins ané 
equipment covers, its light weight 
saves time and labor in covering 
and uncovering. 

(More New Materials on p 204) 











WOULD A TOUGHER STEEL CHANGE YOUR PLANS? 





New Lukens “T-1” steel has three times the yield strength 
of carbon steel—cuts equipment weight, cuts costs! 


@ Here's a new alloy steel with unusual 
resistance to abrasion, impact and atmos- 
pheric corrosion .. . that stays tough at 
temperature extremes. And where extra 
strength is required from plate steel, Lukens 
“'T-1" steel makes possible substantial over- 
all savings in material. 

If you plan or purchase bridge parts, con- 
struction machinery or any general indus- 
trial equipment, check Lukens “T-1” steel 
now! Its rugged on-the-job performance can 
reduce maintenance expense and replace- 


ment costs—often provide longer service life! 

The latest addition to a complete line of 
carbon, alloy and clad steels, this all-purpose 
material is obtainable from Lukens in the 
widest range of plate sizes available any- 
where! Whether you want specific product 
information or the best ways to make the 
most of it, write to Manager, Marketing Serv- 
ice, 850 Lukens Building, Lukens Steel Com- 
pany, Coatesville, Pennsylvania. 


Whatever your plans—now’s the time to 
change to... 


LUKENS TI” STEEL Gi 


THE NEWEST IN A COMPLETE LINE OF ALLOY STEELS 
LUKENS STEEL COMPANY, COATESVILLE, PENNSYLVANIA 


For more information, turn to Reader Service Card, Circle No. 364 
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BRUSHES for all rotating electrical equipment (Automotive-Aviation- 
Industrial-Traction, etc.) ___ 





1D Retest TUBE ANODES 














[| GROUNDING RODS for protection against rust ) (earth and water types) 


NON-WELDING ELECTRICAL CONTACTS 


[| VOLTAGE REGULATOR DISCS (carbon piles) 





WATER HEATER and PASTEURIZATION ELECTRODES 


[| BEARINGS 
; | RODS 








ee PLATES and PASTE 





[ RESISTANCE WELDING and BRAZING TIPS 





L| MOLDS and DIES 








“EVERYTHING 









1 ceeteeinemmicvenie 


IN CARBON 
BUT DIAMONDS!” 








Beer cum CARBON 


WR Bcccm RINGS 





[| FRICTION SEGMENTS 





oo - SHOES 











.) Sen CARBON and GRAPHITE ANODES (Plain or treated) 


[| CARBON RODS FOR SALT BATH RECTIFICATION 





Pedi RINGS 





L| ELECTRIC FURNACE HEATING ELEMENTS 








L| BRAZING FURNACE BOATS and FIXTURES 


L| CONTINUOUS CASTING DIES 





L| PUMP VANES 








-- and many other carbon-graphite-metal powder 





L| PURE CARBON . 
products 


FOR DETAILS 


WRITE 


ON ANY 


PRODUCT 





STACKPOLE CARBON COMPANY, St. Marys, Pa. 


For more information, turn to Reader Service Card, Circle No. 394 
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Metal Cleaner 

\ nonflammable indust) 
vent 1s sald to have cleanins 
erties closely resembling thos 
tetrachloride, but 
20 times less tox; 


carbon 
claimed to be . 
Vinsol, made by Speco, Inc., 7393 
Associate Ave., Cleveland 9, js 
recommended for removing oil 
grease, wax and tars from hand 
tools, sheet metal, tubing and 
other metal products. It is adapt. 
able for bucket, dip and eold 


cleaning. 


Two Materials 
for Barrel Finishing 


Abrasive media recently devel- 
oped for barrel finishing includ i 
ceramic cones for intricate part: 
and an unusually durable material 
composed of rubber and alumina 

The conical ceramic shapes are 
made by Minnesota Mining é& 
Mfg. Co., Dept. F6-48, 900 Fau- 
quier St., St. Paul 6, Minn. Called 
Honite brand Ceramicones, thé 
medium makes it possible to bar 
rel finish intricate parts that pre 
viously could not be finished in 
this manner because of lodging 
problems. The cones are ¥% in 





high, 34 in. across the base ané 
7/32 in. across the top. According & 
tc 3M, the tapered ends permit 
access to holes for deburring, ye’ 
the broad bases prevent lodging, 
and the cones’ resistance to wear 
enables them to maintain their 
original dimensions over a long 
period of use, 

The other medium, said to out- 
last other media by five to tel 
times, is called Speed-D-Burretts 
and is made by Speed-D-Bur' 
Corp., 3613 San Fernando Rd. 
Glendale, Calif. Special compoun¢- 
ing of high quality synthetic rub- 
ber and pure aluminum oxide re- 
sults in a medium that allows 
abrasive action in the: most re 
mote corners and recesses of 4 
part without fear of chipping & 
splintering or cracking. 





















































improving product characteristics 
by converting to precision 


centr-O-cast aluminum castings 


























Whether designing a new product or looking for ways to 
improve an established one, you should consider the many 
advantages to be obtained with high quality aluminum 
castings from Centr-O-Cast. At Centr-O-Cast, you can 
draw on the vast knowledge of our engineers for help 
with your design, and on the experience of our 
molding section to produce the finest parts 
from that design. 


OX] 
7308 
, is 
oil, 
hand 
and 
lapt- 
Part of the high-pressure hydraulic system in an 
aircraft, this casting must be of minimum weight 
yet possess the strength to withstand 3750 Ibs. 
bursting pressure. No porosity or inclusions are 


cold 


therefore allowable, and uniform quality is es- 
sential. In its heat-treated condition as supplied 
by Centr-O-Cast, this aluminum alloy casting 
machines as smoothly and accurately as the 
finest of free-cutting steels. Thus accurate toler- 
evel- 
lude 
ars 
erial 
lina. 
are 


ances in chambers and thread diameters are 
easily maintained. 


Originally produced in cast iron, this 
burner housing is now cast of aluminum 
in a cored permanent mold by Centr-O- 








y & Cast. The decrease in weight has lessened 
fau- shipping costs, and made the finished unit 
alled easier to suspend in use. The cast-in holes 
the and the accuracy of the permanent mold 
bar eliminate the need for machining on the 
flat surfaces and reduce the amount 
7 needed on the cored holes and formed 
1 = flange. The smoother internal surfaces 
zing result in better gas flow and the natural 
In aluminum gives desired reflection. 
and 
ling 
‘mit This overhead door pulley is cast from aluminum in 
wel permanent molds. In addition to the high strength and 
Ny light weight inherent in aluminum, the accuracy of the 
ng, casting results in a center hole so precise that ma- 
own chining is not needed. And the spiral grooves are so 
helt uniform in diameter and correctly spaced that the 
ong pulley winds evenly, without danger of raising one 
side of the door before the other. The aluminum part 
ut- requires no paint, and resists weathering. 
“ 52 
a Because we work with many molding techniques — 
Rd permanent mold, semi-permanent, centrifugal or centri- 


my fuge—our engineers are not limited in their 


‘ab. recommendations and can better assist you in choosing 
° = ae the right casting method for your product. We work 
e in all the aluminum alloys, have heat-treating 
ows 


facilities, and are equipped to produce castings ranging 
re- 


raf CENTR-O-CAST AND ENGINEERING COMPANY Oe 5 Sener we pounds, 


ing Write for our illustrated brochure or a personal 


45 St. Jean Avenue, Detroit, Michigan call by our casting consultant. 








For more information, turn to Reader Service Card, Circle No. 528 
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= _ Fa 19 = The first 0.1 pound deflects 
< (Fig. 2) OLD SPRING the spring almost exactly the 
- Same amount as the last 0.] 
(Fig. 1) 17-7 PH SPRING pound. 






. (Fig. 2). The old spring deflects 
‘ unequal increments. Deflection 
oof at the first 0.1 pound load is 
ee entirely different from the last. 





OLD SPRING (Fig. 2) 





17-7 PH SPRING (Fig. 1) 
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Armco 17-7 PH Wire 
Solves Stacker-Spring 





Problem at Lowest Cost 





Ideal physical properties and relatively low cost made Armco Versatile Spring Wire 
17-7 PH Stainless Steel wire top choice for stacker-springs in a 


















new 1000-card-a-minute sorter. Besides high load capacity and dimensional stability, Armc) 
Stacker-springs on this rapid-fire equipment had to have zero 17-7 PH Stainless Steel wire offers excellent resistance to hed! 

initial tension. This meant no pressure between turns at no load. and corrosion. Mechanical properties and modulus of elastic't) 

In addition, the springs were required to have a constant stack- are generally comparable to music wire. 

ing rate . . . deflect proportionately for each equal load addi- Armco 17-7 PH is supplied in round or flat wire, in bars 

tion and have close tolerances. sheets, strip and plates. A companion precipitation-hardenin 
Springs of Armco 17-7 PH wire, formed by the same method grade, Armco 17-4 PH, is produced in bars and wire. 

as standard extension springs, were found to have these essen- One of these special Armco Stainless Steels may prove to bé 

tial properties after one simple heat treatment. And they proved the most economical answer to your product-problems. Let \' 

lowest in cost. The only other spring that did the job cost 5 send you complete information. Just write us at the address 

times as much as the 17-7 PH springs. below. 















Camcy 
ARMCO STEEL CORPORATION p&"Co 


876 CURTIS STREET, MIDDLETOWN, OHIO WW 


SHEFFIELD STEEL DIVISION © ARMCO DRAINAGE & METAL PRODUCTS, INC. © THE ARMCO INTERNATIONAL CORPORATION 






For more information, turn fo Reader Service Card, Circle No. 478 
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power-plant for automobiles, many 
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Alloys for automobile gas turbines 


Symposium on electroplates 


Filiform corrosion 


Joining rubber to metal 


Economical Alloys for Automobile Turbines 


Before the gas turbine can be 
economical 


new classes of high temperature 
alloys will have to be developed. 
The need for these alloys stems 
almost entirely from cost consid- 
erations. Were it not for their 
high price, the high temperature 
alloys used in aircraft gas tur- 
bines would be satisfactory for 
the stresses and temperatures con- 
templated in automobile turbines. 

In a paper presented before the 
annual meeting of the Society of 
Automotive Engineers last Janu- 
ary, D. N. Frey summarized the 
results of work done by Ford 
Motor Co. to develop new, low 
cost alloys for automobile tur- 


breakdown of the weights and 
approximate alloy costs for a 
hypothetical 300-hp regenerative 
gas turbine. 

Prior to development of these 
high temperature alloys, the fol- 
lowing limits on the more costly 
and strategic alloying materials 
were established: 

1. Cobalt—5% max for com- 
pressor turbine blade alloys. 

2. Nickel—50% max for com- 
pressor blades; 5% max for other 
hot rotating parts. 

3. Tungsten, 
molybdenum—2% 
rotating parts. 

To fulfill these requirements, 
three classes of alloys are now 
being developed: 1) iron-base 


vanadium and 
max in hot 











bines. Total turbine costs should chromium - manganese - nitrogen 
come close to, but not exceed, austenitic alloys, 2) iron-alumi- 
those of present piston engines. num ferritic alloys containing 
The accompanying table gives a up to 16% aluminum, and 3) 
ESTIMATED COST OF AUTOMOBILE TURBINE ALLOYS 
Finished | Estimated Max | Max Cost 
Material End Use Weight, | Materials Cost, | Per Engine, 
Lb $/Lb 
A. Very thin ferritic stain- | Heat exchanger 55 0.65 (0.002-in. 35.75 
less sheet sheet) 
B. Ferritic stainless sheet | Moderate temperature, high 48 0.30 (sheet) 14.40 
stress ducts; high tem- 
perature, low stress parts 
C. Austenitic stainless High temperature, high 45 0.45 (sheet) 20.25 
sheet stress ducts 
D. Austenitic high tem- Compressor turbine rotor, 14 0.85 (forging 11.90 
perature alloy forgings et al billet) 
E. High temperature alloy | Compressor turbine blades,| 10 | 0.90 (into the 9,00 
castings et al mold) 
F. Stainless alloy castings | Power turbine, et al 30 0.20 (into the 6.00 
ae mold) 
Total 202 97.30 











cast ferritic alloys with up to 12% 
chromium and minor amounts of 
titanium, vanadium, molybdenum 
and tungsten. 


Manganese austenitic alloys 
Present turbine requirements 


call for high stress alloys operat- 
ing from 1150 to 1400 F (cate- 
gories C, D and E in table). Fer- 
ritic steels are generally inade- 
quate above 1150 F, and alloys 
currently used in this temperature 
range usually contain from 8 to 
75% nickel. Nitrogen, more solu- 
ble in manganese-bearing aus- 
tenites than in _ nickel-bearing 
austenites, is a powerful austenite 
former, and the combination of 
manganese and nitrogen is an 
attractive substitute for nickel. 
Indications are that nitrogen con- 
tents of 0.5% or more allow the 
addition of several percent of fer- 
rite-forming hot strengtheners, 
such as molybdenum, without sub- 
sequent austenite decomposition 
at elevated temperatures. 

Properties of these alloys are 
characterized by high yield and 
tensile strengths with excellent 
ductility, even after cold working. 
The 1350 F creep-rupture proper- 
ties of chromium-manganese-mo- 
lybdenum-nickel steels are com- 
parable to those of such popular 
commercial alloys as 16 chro- 
mium-25 nickel-6% molybdenum. 
Some gas porosity, probably due 
to nitrogen evolution, has been 
found in helium- or argon-arc 
welding tests; however, sound and 
ductile welds have been obtained 
in a partial or complete nitrogen 
atmosphere. 

Summarizing the findings for 
high-nitrogen manganese auste- 
nitic steels, it appears that prop- 





























KARAK 


Non-metallic material or parts for manu- 
facturing your product. “KARAK” is manu- 
factured in various combinations of graphite 
and carbon. To suit your requirements any 
combination of these materials can be im- 
pregnated. Bearings-rings- molds and 
cores - seals for liquids- air and grease 
pumps - Diesel engines - air compressors, 
etc., represent only a partial list of appli- 
cations. Day by day many needs are 
developing in industry where this type of 
material is found to be superior to mater- 
ials now being used. 


We welcome 
your inquiries! 


DESIGN WITH e 
"KARAK" IN 
MIND 
Basic Manufacturers 





THE OHIO CARBON 


COMPANY 


12500 BEREA RD.. CLEVELAND 11 OHIO 





For more information, Circle No. 611 
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erties of the simple alloys are 
adequate for high temperature 
lucting (category C) and for tur 
bine rotors (category D). Prop 


erties are inadequate for com- 
pressor turbine blades, however, 
and development of _ stronger, 
more complex alloys is needed. 
A definite need exists for an 
alloy possessing very high oxida- 
tion and corrosion resistance and 
low-to-moderate high temperature 
strength (category B) for burner 
can assemblies and nozzle guide 
vanes. The alloy must be amen- 
able to conventional fabricating 
techniques such as cold forming 
and welding. Economic and stra- 
tegic considerations rule out the 
nickel- and cobalt-base materials 
presently used in aircraft tur- 
bines. 
lron-aluminum alloys 
Iron-base allcys of relatively 
high aluminum content are known 
to have excellent oxidation resis- 
tance. At least 8% aluminum is 
required for appreciable oxidation 
resistance at 1800 F and higher. 
Careful control of alloy compo- 
sition, melting procedures and 
fabrication techniques has done 
much to improve the ductility and 
minimize the brittleness associ- 
ated with earlier iron-aluminum 
alloys. Earlier investigations 
showed a sharp drop in ductility 
at about 5% aluminum; an anal- 
agous decrease with present alloys 
occurs at about 10% aluminum. 
At this level, oxidation resistance 
up to 2150 F is obtained—suffi- 
cient for the applications cited. 
Many elements have been evalu- 
ated for improving the strength 
of iron-aluminum forgings and 
sheet at operating temperatures 
up to 1100 F. Results show that 
titanium and silicon produce the 
best increase in creep-rupture life. 
It appears probable, therefore, 
that ductile and workable simple 
alloys containing about 10% alu- 
minum can be economically pro- 
duced in sheet form for very 
high temperature, low stress 
parts such as combustion can 
liners. The use of aluminum- 


MATERIALS & METHODS 


coated plain carbon 


another possibility Ur 
probably determine the « 

It is probable that high Stres 
parts operating at temperature 
up to 1100-1150 F can also }, 
made of iron-aluminum alloys 
Paradoxically, the aluminum ¢op. 
tent must be at least 10% 
achieve adequate hot strength. 
Cast ferritic alloys 

In addition to the developmen 


of high temperature wrought ma- 
terials, further development 

moderate temperature (up to 115 
F) cast alloys is also required fo, 
certain turbine components (cate. 
gory F). In the last decade 

number of high creep strengt! 
low alloy ferritic wrought steels 





have been developed for service j 
the 900-1150 F range. Many 
these alloys (heat treated befo 
machining) were tested by For 
in cast form at temperatures o! 
1100 and 1200 F. 

In this temperature rang 
stress-rupture properties of cas! 
alloys are largely similar to thos 
of wrought alloys. Of thos 
alloys containing less than 4 t 
5% alloy content, molybdenun 
vanadium - titanium compositions 
possessed the greatest strength 
To improve oxidation resistance 
some alloy additions were mad 
A slight decrease in strength wa: 
noted with 1.25% chromium, a! 


nj ¢ 


larger additions up to 3% de 


creased strength even further 
Small aluminum additions ha 
little effect on strength, but 
larger additions decreaseé 


strength markedly. 

Of the 12% chromium alloys, 
the most promising was Type 422 
modified. Additions of 0.01 t 
0.04% boron lowered stress-rup- 
ture properties as the amount of 
boron increased. Titanium addi- 
tions had little effect. 

Both cast and heat treated 
molybdenum - vanadium - titanium 
alloys seem to have excellen 
strength properties up to 1100 Ff, 
but would have marginal oxida 
tion resistance in many turbine 
applications. The less economical 






















































Tubes of Steel 
Help put tires on wheels 





























ACIPCco 


eek Centrifugally Spun 


-f STEEL TUBES 


ag of Collapsible steel drums are an integral part of tire building machines 

manufactured by the Akron Standard Mold Company of Akron, 
‘ang Ohio. These machines are used by almost all major tire companies. 
Cast The drums shown here, fabricated from Acrpco centrifugally spun 
_ » steel tubes, are examples of the excellent machinability which is 
Lhos\ ; 


built into every AcIPco tube. 


In fabricating these drums, Akron Standard first cuts the tube to Caiaes Reems mp ytna 


nun 
tions 
ngth 


proper length, then adds the welded components. Next, the tube is 

sawed lengthwise into sections which can be “‘collapsed”’ for easy 

haar removal of the completed tire. Acipco tubes are especially adapted 

nad to this machining operation because of their superior dimensional 
was [Stability due to lack of stresses. 

ad If your steel tube application demands unusual machinability, a 
de- special analysis, an exact diameter or finish, or any other “‘custom” 





ther requirement, find out about Acipco centrifugally spun tubes. If you 
had want quality plus economy, get the recommendation of AciPco’s 
but experienced metallurgists and engineers. You'll find their help is 
sed valuable. 


6-SECTION PASSENGER TIRE 


SIZE RANGE: Lengths up to 16’ — longer lengths by welding tubes together. OD's 
BUILDING DRUM COLLAPSED 


loys, -- ; 
: from 2.25” to 50”; wall thicknesses from .25” to 4”. 


























» 422 
ANALYSES: All alloy grades in steel and cast iron, including heat and corrosion 
1 to resistant stainless steels; plain carbon grades and special non-standard analyses. 
Tup FURNISHED: As cast, rough machined, or finish machined, including honing. 
at of DISTRIBUTORS: 
addi- Austin-Hastings Co., Inc. J. M. Tull Metal & Supply Co. 
226 Binney St. 285 Marietta St., N. W. 
Cambridge 42, Mass. Atlanta, Ga. 
vated Peter A. Frasse and Co., Inc. C.A. Roberts Co. 
hie 17 Grand St. 2401 T ty-fifth A e 
oe Vi Es Ft res ARMw Non Veck 15, LY. franklin Pork, Wl. 
lent L Tube & Bearings, Lid. Strong, Carlisle & Ha d Co 
~ yman Tube arings, Ltd. ong, Carlisle mmon ° 
0) F CAST IRON PIPE CoO. 920 Ste. Sophie Lane 1392 W. Third St. 
44 =~ € ial Products Divisi Montreal 3, Canada Cleveland 13, Ohio 
cida- pecia rocucts wiston Ducommun Metals & Supply Co. 
‘bine AeiRMINGHAM 2, ALABAMA 4890 So. Alameda St. 
al r Los Angeles 54, Calif. 
nica 


For more information, turn to Reader Service Card, Circle No. 535 
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122 M has about the sap, 
strength at 1100 F but bett. Mia 
oxidation resistance. The blade @ 
of a power turbine could pernans 

be made of 422 M, and the hut 

of a molybdenum-vanadium-titap. 

ium alloy. The prime disadvap. 
tage of both alloys appears to hp 

the rather difficult and expensiys 
heat treatments required to de. 
velop good high temperatur 
properties. 


Electroplates Evaluated 
at ASTM Symposium 


Three interesting reports high. 

lighted a recent symposium op 

° Electrodeposited Metallic Coat. 

60 tons kiss the runway ings held in Buffalo by meee 
ican Society for Testing Mate. 

2 rials. They were 1) a report from 

at 120 miles per hour Committee B-8 which again chal- 

| lenged the validity of the salt 

| spray test, 2) a report on the 
| relative corrosion behavior of 
| zinc and cadmium deposits on 





...- safely, again and again, on 





forged landing gear parts 


| steel, and 3) an evaluation of 

| electrodeposited lead as a protec: [ 
You've seen big planes, weighing 60 tons or more, landing | tive coating for steel. 
at speeds up to 120 M.P.H. Landing gear assemblies, essen- Salt test again challenged 


Used for years to evaluate the 
quality of metallic coatings, the 
standard salt spray test came in 


tial to this remarkable performance, are made with forgings 
as key components. 


Have you thought what this means to your product, your for some sharp criticism in 2 | 
process? Forgings can be trusted in such critical applica- report by A. Mendizza of the Bel 
tions because they are sound. That same soundness of forged Telephone Laboratories. He sai 
parts can be useful to you in reducing the cost of equipment recent investigations have shown 






that the salt spray test is neither 
reliable nor reproducible, and that 
its use as a standard acceptance 
test for plated coatings is of 


you make or use. The soundness of forgings can reduce your | 
costs for inspection, for machining, for rejections, for replace- | 
ment of faulty parts, and other expenses. Ask us to send you | 
the booklets named below, which explain these advantages doubtful ‘value. 

and tell you how to get a Forging Engineer’s help in deter- Many users of electroplated 
mining how forgings can affect your ultimate costs. coatings have been somewhat re- 


luctant to include the salt spray 
’ 
a forging 


test in acceptance requirements, 
DROP FORGING ASSOCIATION 


for metal since reports from time to time 

‘ : j Ui years, especially, serious doubt as 

tis pontine angio cae ee It NS to the validity of the test, i.e., its 

WORGING ‘ati ability to measure the quality and 
—— Ret sae see ea a he 









* 







you can trust have indicated that the test is 
not always reliable. In _ recent 
predict the expected performance 

of metallic coatings, has bee? 

expressed. 

To establish the degree to which 








For more information, turn to Reader Service Card, Circle No. 446 
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Maybe your business needs TWO miracles 


Pa 





Du Pont puts miracle fabrics and miracle coatings 
together to serve you better 


DU PONT INDUSTRIAL 
COATED FABRICS 


COATING MEDIUMS 


Neoprene « Buna-N « Silicone «+ Polyacrylate 
Chlorosulfonated Polyethylene + Tetrafluoroethylene 
Buty! « Acrylic + Polyamide 
Polyethylene «+ Polysulfide 


SUBSTRATES 


Fabrics Felts or Non-Woven 
Cotton « Nylon « “Dacron’* “Teflon” Felts 
“Orlon"** « Asbestos « Glass Wool Felts 
Metal e Rayon «+ “Teflon” *** 
Also elastomer sheet stocks without 
fabric inserts & cements 


~, Daer on” is Du Pont’s registered trademark for its polyester fiber 
cf ( yrlon” is Du Pont’s registered trademark for its acrylic fiber 
*Teflon” is Du Pont’s trademark for its tetrafluoroethylene fiber 


REG. U. s. PAT. OFF. 
BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 





For more information, turn to Reader Service Card, Circle No. 609 


At the Du Pont Fabrics Division, exceptional coatings are combined 
with specially selected fabrics—result, a third material with the ad- 
vantages of both. How can you use these miracle coated fabrics? Indus- 
try is constantly finding applications such as gaskets, seals, diaphragms 
or protective cloths. The trucking industry, for example, is enthusi- 
astic about nylon fabric coated with neoprene that makes a light- 
weight, durable tarpaulin. 


Perhaps you need a material to withstand gas and oil. . . or to take 
temperatures up to 450°F? Or do you need a material with good anti- 
stick properties? There’s almost sure to be a coated fabric just right 
for the job. If not, the Du Pont Fabrics Division can probably make 
one that is. We’ll be glad to send you further 
information. Mail the coupon today. 






E. I. du Pont de Nemours & Co. (Inc.), Dept. MM-65 
Fabrics Division, Wilmington 98, Delaware 


Please send me further information about coated 
fabrics. 
I am interested in using a coated fabric for 
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Your Metal Cleaning Dollar 
Is LOTS BIGGER... 





When 
It Buys 


~ PERM-A-CLOR 


(trichlorethylene) 


When you buy Detrex Perm-A-Clor...the | 
premium grade trichlorethylene solvent 

... your metal cleaning dollar is bigger— | 
goes further because Perm-A-Clor: 


1 assures less maintenance cost 

2 is easier to control 

3 is much easier to check 

4 eliminates blind spots in your de- 
greasing operation 

5 is more highly stabilized, thus lasts 
longer 


You get al/ these benefits . . . plus skilled 
: ' engineering service . . . for the same price 
é } as ordinary solvent when you buy Detrex 
Perm-A-Clor. The result is better cleaning 
© quality, fewer cleaning problems, much 
\ lower cleaning costs. Mail the coupon 

| today for complete information. 





|_|] Send me complete information on Detrex Perm-A-Clor. 


NAME 
COMPANY 
ADDRESS 
CITY ZONE. 











STATE 














CORPORATION | 


BOX 501, DETROIT 32, MICH. 


DEGREASERS « DEGREASING SOLVENTS e WASHERS e ALKALI | 
AND EMULSION CLEANERS ° PHOSPHATE COATING PROCESSES 








For more information, turn to Reader Service Card, Circle No. 438 
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the test can be relied upo! 
mittee B-8 of the ASTM 

up an Investigation to det 

the relationship between 
spray resistance and coatin, 
thickness, and to determine +} 
reproducibility of results obtaine, 
in several testing boxes. Samples 
of nickel plate on steel from fiy 
typical suppliers were evaluated 
in four different boxes. 

Results_indicated that: 1) litt} 
or no agreement existed in results 
obtained from the several boxes, 
and 2) the relative ratings of the 
coatings depended not only on 
the coating itself but also on the 
test box used. Furthermore, the 
reproducibility of test results was 
found to be relatively poor even 
in the same test box. Statisticians 
estimate that panels would have to 
be a minimum of 10 sq ft in area 
in order to obtain the desired 
level of consistency and repro- 
ducibility. 

Zinc and cadmium coatings 

Also presented by Mr. Mendizza 
of Bell, along with C. H. Sample 
and R. B. Tell, of International 
Nickel Co., were results of an 
extensive investigation into th 
relative corrosion behavior and 
protective value of electrodepos- 
ited zine and cadmium deposits 
on steel. 

Steel panels with coatings from 
0.05 to 2 mils in thickness wer 
exposed to industrial, rural and 
coastal atmospheres at New York 
City, Kure Beach, N. C., Perrine, 
Fla., and Steubenville, Ohio. Also, 
accelerated corrosion tests on rep- 
licate panels were conducted in 
a humidity cabinet in which mois- 
ture condensation was _ induced 
twice daily, and in standard salt 
spray cabinets employing 20% 
sodium chloride, 3% sodium 
chloride and fresh sea water. 

As expected, both coatings fail 
more rapidly in industrial atmos- 
pheres than in marine or rural 
locations. In some industrial lo- 
cations a zinc coating lasted sig- 
nificantly longer than a cadmium 
coating of the same thickness, 
however, in industrial environ- 


For more information, Circle No. 417 id 
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A RADIANT HEATING SYSTEM 


th TAQ MILES oF copper rusinc, srazep 


SUCCESSFULLY WITH.. 


These two complete reference 
manuals for low temperature sil- 
ver brazing and fluxing are avail- 
able upon request. Send for either 
one or both. 


THE 
DETT OXYGEN COMPANY 
EVELAND + CINCINNATI 
LUMBUS + AKRON + DAYTON 
UNGSTOWN + MANSFIELD + FINDLAY 
PES & SPROWL STEEL COMPANY 
(ON, NEW JERSEY + NEW YORK CITY 
GLE METALS COMPANY 


ATTLE, WASH. + PORTLAND, ORE. 
OKANE, WASH, 


E AMERICAN PLATINUM WORKS 


JERSEY RAILROAD AVENUE > 


J] NEW 


OLIVER H. VAN HORN CO., INC. 
NEW ORLEANS, LOUISIANA 
FORT WORTH, TEXAS + 


EDGCOMB STEEL OF NEW ENGLAND, INC. 
MILFORD, CONNECTICUT 
NASHUA, NEW HAMPSHIRE 


SILVAL 


LOW TEMPERATURE SILVER BRAZ! 


The selection of Silvaloy for brazing the 140-mile- 
long radiant heating installation at the $30,000,000. 
St. Justine’s Hospital, adds another important en- 
dorsement of the consistent, trouble-free perform- 
ance and dependability of Silvaloy Brazing Alloys. 

All joints in the system tested successfully at 250 
lbs. psi—for ample assurance against a working pres- 
sure of only 75 lbs. psi. 

Silvaloy Brazing Alloys and APW Fluxes are help- 
ing to speed production, lower costs and improve 
brazing results in many fields. Call your Silvaloy Dis- 
tributor for information or technical assistance. 


SiLVALOY DISTRABY 


EDGCOMB STEEL COMPANY 


HOUSTON, TEXAS BALTIMORE, MD. + 
KNOXVILLE, TENN. 


YORK, PA. 


NOTTINGHAM STEEL COMPANY 
CLEVELAND, OHIO 


PACIFIC METALS COMPANY LTD. 
SAN FRANCISCO, CALIFORNIA 
SALT LAKE CITY, UTAH 

LOS ANGELES, CALIFORNIA 
SAN DIEGO, CALIFORNIA 


NEWARK 5, NEW 





(ENGELAARD INDUSTRIES ) 





PHILADELPHIA, PA.» CHARLOTTE,N.C. 


JERSEY 


St. Justine’s Hospital 
Montreal, Canada 


PLUMBING CONTRACTORS: 
Industrial Plumbing and Heating Co. 


CONSULTING ENGINEERS: 
Leblanc and Montpetit 


ARCHITECTS: 
Joseph Sawyer, Henry S. Labelle 


TORS 


STEEL SALES CORPORATION 

CHICAGO, ILL. »* MINNEAPOLIS, MINN. 
INDIANAPOLIS, IND. + KANSAS 

CITY, MO. + GRAND RAPIDS, MiCH. 
DETROIT, MICH. + ST. LOUIS, MO. 
MILWAUKEE, WIS. 


LICENSED CANADIAN MANUFACTURER 
BAKER PLATINUM OF CANADA, LTD. 
TORONTO + MONTREAL 
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It pays to insist on 
WASTERMET CERTIFIED ALLOYS 


STAINLESS © HIGH TEMPERATURE @ SPECIAL ANALYSIS 





Make Cannon-Muskegon your source of custom 
and standard high alloy metals — and be sure of 
exactly predictable metallurgical control 


N2 matter what alloys you use, it pays to have the exact physical, 
chemical and electrical characteristics you want. That’s why 
the leading firms in your industry insist on MasterMet certified 
alloys. With each heat, you receive a notarized analysis as a guide 
for remelt or processing. And, close laboratory control assures con- 
stant uniformity to one or more heats of the same alloy. 

Look into the great versatility of Cannon-Muskegon’s complete 
MasterMet alloy service — and the opportunity it affords for im- 
proving present quality, for experimental or new production. 
MasterMet alloys are available in shot, ingots and cast billets, 
bars and special shapes. 


Typical Regular-Production Alloys 
Certified for Scores of Applications 


STAINLESS SUPER ALLOY SPECIAL ALLOYS 
STEELS ALLOYS STEELS *NI RESIST CU-NI 


300 series 9h Temperature SAE 4130 *MONEL NI-CR 
400 SERIES AMS 53828 SAE 52100 *INCONEL NI-FE 
ACI TYPES AMS 5385B SAE 6150 INVAR CR-FE 


17-4-PHt AMS 5388 SAE 8630 TOOL and 
la ack SAE 3140 DIE STEELS 


tARMCO Steel Corp. *International Nickel Co. 


Cannon-Muskegon 
CORPORATION 
2873 LINCOLN STREET ® MUSKEGON, MICHIGAN 


Saw 
MASTER Mert 


CERTIFIED ALLO 


FOR INOUSTRY 


Cannon-Muskegon is your only source of 
MasterMet certified alloys — that's why 
it pays to have the complete story. Write 
for NEW catalog today. 





For more information, turn to Reader Service Card, Circle No. 455 
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ments particularly corrosive ; 
zinc there does not appear tp }, 
any significant difference betwoo, 
the two coatings. 

In marine and rural location 
the longer life of cadmium ey. 
ings was demonstrated. Tho 
coatings also showed considera}; 
longer life in a salt spray (foo 
test. Conversely, zine coating; 
proved better in fresh sea wate 
tests. It should be noted, howeve 
that for exposure periods exceej. 
ing 15 hr the corroded areas ,j 
cadmium coatings are masked }; 
calcareous deposits. Consequently 
there is little correlation betwee 
data obtained in salt or sea wate 
exposure tests and that obtainej 
from exposure to actual atmos. 
pheres. 

In warm humid atmosphere 
conducive to condensation, zin 
coatings fail sooner than cai. 
mium coatings of the same thick. 
ness. In environments wher 
electrolyte conductivity is lov, 
both coatings may exhibit pinhok 
rusting. 

From these tests the author 
conclude that the relative protec: 
tion afforded by equal thick 
nesses of each coating varies with 
exposure conditions and cannot be 
predicted by any single accel 
erated exposure test. 


Lead coatings on steel 
Describing the effects of elec: 


trodeposited lead coatings on steel, 
A. H. DuRose, of Harshaw Chen- 
ical Co., pointed out that the pro- 
tective value of a lead coating in 
various atmospheres is_ related 
directly to the corrosion rate of 
lead alone. The corrosivity 0! 
bare steel has no direct relation: 
ship to the degree of protection 
afforded steel by the lead. Dat 
age to the steel base is an invers 
function of coating thickness * 
all locations. 

Lead coatings have been found 
to perform better in industrial 
than in marine atmospheres. Fo! 
all coatings except very thin ones 
a copper undercoat helps to rt 
tard the rate of steel corrosi0 
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DUROID 


(REINFORCED TEFLON*) 


‘WASHERS | 
Beat 


Designers of a new electric frying pan 
located the control box underneath 
the handle. This position was ideal 


Dishwater 


for servicing, but it meant that 

the control box would be completely immersed 
in dishwater when the pan was cleaned. 
One of the primary problems was to 

find a material that would effect a 
watertight seal under the three screws 
fastening down the control box cover. 
Requirements were stiff. 

The material would be exposed for long 
periods to 450°F. It would have to 
compress but not extrude under the 
torque pressure of the screws. 


Many materials were tried. 

Only DUROID 5600 supplied the 
desired combination of resistance to 
heat and cold flow. 

It's on the pan now — we're even 
fabricating the pieces. 


ROGERS CORPORATION 


ROGERS, CONNECTICUT 





PRODUCTS 


DUROIDS—for Gaskets, Filters, Electronic Devices, etc. 
SHOE MATERIALS—for Counters, Midsoles, Liners, etc. 


FABRICATING—including Combining, Coating, 
and Embossing. 





ELECTRICAL INSULATION—for Motors, Transformers, Generators, etc. 
PLASTICS—Special Purpose Molding Compounds and Laminates. 


SERVICES 


DEVELOPMENT—Research and Engineering of New Materials, 
Parts, and Products. 


For more information, turn to Reader Service Card, Circle No. 526 
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How to select 


WOVEN WIRE CONVEYOR BELTS 











BALANCED—High tensile 
strength, low ultimate cost 
belting for operation up to 
1300°F. Resists distortion. 
Designed forstraight travel. 





DUPLEX—Compoct struc- 
ture of great density pro- 
vides high tensile strength, 
while close mesh provides 
smooth surface for carry- 
ing small parts. 





ROD-REINFORCED — 
Highest tensile strength 
and low thermal capacity. 
Recommended for high 
temperature work, up to 
2100°F. Undergoes mini- 
mum elongation and width 
contraction, 





GRATEX —Close spirals 
retain the advantages of 
Balanced weave, while 
adding strength. For cold, 
medium and some high 
temperature applications. 





DOUBLE BALANCED— 
A widely used weave com- 
bining open mesh of Bal- 
anced Weave with the 
strength of Gratex. For 
cold, medium and some 
high temperature applica- 
tions. 





Continuous 


HEAT TREATING 


for 
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MATERIALS & METHODS 


As you know, woven wire conveyor belts are 
widely used for combining movement with processing 
in many continuous metalworking operations 
brazing, annealing, sintering, quenching, tempering, 
washing, etc. Heat treaters, particularly, find that in 
all phases of their operations, belt-to-belt flow 
through processing eliminates manual handling, in- 
creases production efficiency and product uniformity. 


However, there is no single type of belt construc- | 


tion suitable for all operations. Some must withstand 


the rigors of higher temperature service—up to | 


2100°F.; some require fine mesh for handling small 
parts; others must resist the corrosive attack of 
pickling processes and cooling operations. That’s 
why Cambridge has nine basic weaves available in 
any metal or alloy. The five shown here are the most 
widely used in the metalworking industry. 


There are several factors that generally influence | 


selection of weave, mesh size and metal or alloy from 
which the belt will be woven. Among them are: size 
and shape of the parts to be handled, temperatures 
to which belt will be subjected, presence of wet or 
corrosive conditions. Even after these have been 
decided, overall belt construction must be designed 
to meet individual requirements—type of drive, sel- 
vage, support and special surface attachments must 
be selected. 


You can see, then, that designing for continuous 
processing with woven wire conveyor belts is not a 
simple “‘nuts and bolts” job. Ramifications build up 
rapidly to demand the service of a specialist. That’s 
why Cambridge maintains a staff of competent Field 


Engineers to help you select the Woven Wire Con- | 


veyor Belt to make your installation most efficient. 
You can rely on the experience of these engineers to | 
specify just the right belt for you. In addition, they | 
are thoroughly familiar with basic conveyor design. | 
For the name of your nearest Cambridge Field 
Engineer, look under ‘Belting, Mechanical” in your 
classified telephone book. Or, write direct. Also ask 
for Special Report, “6 WAYS to Increase HEAT 
TREATING PRODUCTION”, and 130-page 
Reference Manual of specifications and design 
information. THE CAMBRIDGE WIRE CLOTH 
CO., DEPARTMENT A, CAMBRIDGE 5, MD. 
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Filiform Corrosion: 
What and Where 


In addition to the gener 
known forms of corrosion, am 
form known as “filiform con 
sion” is currently attracting wi 
interest. As explained by | 
Buckowiecki in the May 
of Schweizer Archiv 
form corrosion does 
way into the depths of the me 
but remains on the 
appears in the form of threai 
Impairment of the mechanid 
properties of the corroded maj 
rial is rarely noticeable, but trae 
of corrosion of this type are; 
unsightly that preventive stg 
are usually required. 

Some of the observed characte 
istics of this form of corrosi 


are: a 
1. It occurs under paint fig 


on iron, aluminum and magi 
sium surfaces. 

2. Absence of threads alow 
grain boundaries. Howeve! 
threads sometimes follow scrate! 
in the metal surface. 

3. It occurs beneath 
types of clear and pigmenl 
paint. With pigmented films, co 
rosion takes place only if a crit 
| cal pigment. concentration hé 

been exceeded or if there is inst! 
| ficient bonding agent to encl0® 
all pigment particles. 

4. The usual rust-preventill 
pigments and added inhibitor 
cannot prevent the formation ° 
corrosion threads. 

5. No filiform corrosion takt 
place under a coat of paint if tH 
metal has a perfect phosphate st! 
face layer. | 

6. Filiform corrosion of stet 
depends on humidity.’ At relatit 
humidities under 65% there is ™ 
evidence of corrosion; between § 
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‘AN EFFICIENT SLITTING LINE 


a Dow 


DY oro 








1reag 
lanid 
mata 
trac 
are § 


fil ; ; The standardized series of Yoder Uncoilers, Slitters and Recoilers 
naga : | make possible an infinite number of combinations for highly 
i | 7 efficient coil and sheet slitting. 
At a substantial saving in first cost, one of these combinations 
will meet widely varying production needs of fabricating shops 
as efficiently as higher priced, built-to-order equipment (also 








event ? _ designed and built by Yoder) for very big tonnage requirements. 

rent : S A Yoder standardized slitting line is a most profitable production 

S, coll ss — tool which will pay for itself in short order on strip requirements 

crit The Yoder Slitter Book contains time as low as 100 tons per month, even less. Equally important is 

.* eerie oan records, and coer the ability in a few hours to meet expected and unexpected needs 

me ee ae on eee Compas as we for slit strands, from a relatively small stock of standard width 

nclow as mechanics of slitter operation. A ‘Is. Thi ; d ee ee : : fi 
copy is yours for the asking; also esti- coils. This greatly reduces strip inventories and simplifies 

ting mates and recommendations. production planning. 

biton 

- THE YODER COMPANY »* 5546 Walworth Avenue, Cleveland 2, Ohio 
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New metals aren’t 
the only answer! 
For 130 years 
malleable iron has 
kept pace with modern 
design requirements 











Wagon of about the 
year 1885, completely 
“jroned” with 
standard malleable 
iron castings, 


Malleable proved its worth long ago in parts requiring toughness, ductility 
and resistance to shock. Through years of processing refinements, today’s 
malleable iron is a superior metal, adaptable to meet job demands—ties 


in with modern-age requirements. 


Versatile castability, high ratio of yield point to ultimate strength, and 
remarkable ease of machining mark malleable for new uses every day. 
And still further advancements in malleable and pearlitic malleable 
production assure higher capacity to serve new users whose forward plan- 
ning and design awareness recognize the many advantages of this 


“old-new” material. 








1800 Union Commerce Building 


It’s worth your while to take malleable iron castings into 
consideration when designing new products or when seek- 
ing new cost and assembly savings. Consult your nearest 
malleable foundry, or write to this Society for information, 





Cleveland 14, Ohio 


For more information, turn to Reader Service Card, Circle No. 407 
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and 93%, only small am 
filiform corrosion are ident 


n+ 
ilits 


From 932 upwards, 
thread-like rusty swellings LPDeay 

7. Growth of threads alreag 
formed can be stopped by reducinp 
humidity to 65%. 

The authors suggest that {jj 
form corrosion threads can hes 
be prevented by keeping met, 
surfaces clean and free frop 
hygroscopic deposits, and by care. 
fully coating metals immediately 
after surface preparation. Stron, 
oxidizing additives are recon. 
mended if special inhibitors ay 
used. 





(Adapted from a digest appearing in th 
Feb °56, issue of EPA Technical Digest 
distributed by the Organization for Eun. 
pean Economic Co-Operation.) 


Rubber-to-Metal 


Bonding Processes 


In order to obtain the strongest 
bonds between rubbers and metals 
bonding must take place during 
the curing of the rubber con- 
pound. In an article in last Jan- 
uary’s issue of Revue Général 
du Caouthchouc (French), J. Gos- 
sot summarizes the _ available 
methods, both general and pro- 
prietary, for obtaining _ these 
optimum bonds. 


Bonding methods 
For all the bonding processes, 


there are certain basic operations 
which are similar. The metal 
surface should always be perfectly 
clean. Surfaces should be de 
greased, then rid of surface dirt 
and scale by an_ appropriate 
cleaning method. Initial coats of 
priming material should be ap- 
plied as thinly as possible con- 
sistent with complete coverage. 
The bonding operation should be 
carried out in a dry atmosphere. 

Primer coats should be covered 
with a coat of the rubber to be 
bonded, observing the same pre 
cautions against high humidity 4 
are necessary during the applica 
tion and drying of the primer. 
Though this second coat is n0 
























TO THE ESTABLISHED ADVANTAGES OF 


POWDERED ) CLOSE TOLERANCES 


METAL PARTS ' ECONOMICAL 
FABRICATION 









adds 


High strength, high density iron and steel parts are now available in 
large volume from Keystone for heavy duty applications. Keystone 
research and development with iron and prealloyed steel powders 
has paced the needs for materials of high tensile strength and harden- 
ability—enabling successful parts production for rugged service de- 
mands. Typical of these are: gears for hydraulic pumps; cams and 
pawls for farm machinery; power transmission gears for heavy elec- 
trical appliances, including home laundry equipment. e New possi- 
bilities for your products are presented by Keystone high strength 
powder metallurgy. Why not review your requirements now, and 
call us in for consultation? 


Write for our latest publication on Powdered 
metal production materials — free on 
request. 


For more information, Circle No. 580 


‘K | CY ALONL 


CARBON 
COMPANY 


POWDERED METALS DIVISION 


ST. MARYS, PA. 
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VOLUME PRODUCTION 
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COLD 
HEADING 
WIRE 
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COLTE 
REDUCED 


ON THESE 
COLD HEADED 
PARTS 





FOR CUSTOMERS OF... 


‘ROLKFOR De 


— crew Produits Co. 


These fasteners are but a few of thousands that fill the needs of 
customers of Rockford Screw Products Co., cold heading specialists 
of Rockford, Illinois. Large or small, recessed, upset or solid heads 
—there’s hardly a size or shape part this well-known producer has 


not successfully headed. 


The Louudsiliy characteristics of Keystone “XL” Wire have 
played an important role in the development of extreme cold 
headed parts today. As a result, more and more users of fasteners 
have converted to the modern, cost-cutting cold heading method 
because of the great savings in production time and materials. 
Keystone metallurgists have kept pace with these increasing de- 
mands, constantly improving wire quality for better finished prod- 
ucts, free from defects, with greater die life, longer runs — and 
lower costs. Perhaps modern, cold heading methods can reduce your 
fastener costs. Keystone does not “cold head,” 


but supplies the quality wire to solve the 
toughest, most intricate forming problem. 


FREE BOOKLET —“‘FACTS ABOUT COLD HEADING WIRE” 


A new, technical booklet, containing many illustrations, 
may help you with your fastener problem. Write for your 
free copy. And, remember, Keystone makes quality wire 
for all kinds of industrial needs. Your inquiries are invited. 


Keystone Steet & Wire COMPANY, Peoria 7, Illinois 


KEYSTONE WIRE for Industry 


For more information, turn to Reader Service Card, Circle No. 496 
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ey 
mandatory, it seems to 
reproducibility of result 
range of rubbey compound 
lations that can be bonded ig y 
limited. However, since mo 
primer materials can be vyle. 
nized or polymerized, some agre, 
ment should be found betwee 


transformation time of the prime 
and curing time of the 
compound. 


Bonding materials 
Intermediate hard rubbe 





rubbe; 


The 
usefulness of ebonite for rubber. 
metal bonding has been known fo; 


some time. A coat of ebonite 
compound solution is_ applied -_ 
When the solvent has evaporated, 
another coat of ebonite is applied \ 
and covered with a soft compound \ 
The entire assembly is then wi- MX 
canized under pressure. . a 
Adhesion is very good, bit & 

ebonite is brittle and cannot be 


used for parts which must resist 
shock or vibration. Also, 
ebonite cures much more slow) 
than the soft compound, the latte: 
is often over-cured, with resulting 
lower mechanical properties. Thi: 
remedied 
using delayed action accelerator: 
or by prevulcanizing the ebonit 
Ebonite-bonded components are 
limited in use to temperaturs 
below 150 F, since ebonite becomes 
thermoplastic at that temperatur 
Also, since there is a considerabi 
difference in expansion 
between ebonite and metals, as- 
semblies should not be submitted 
to sudden temperature variations. 
Rubber derivatives—A number 
of derivatives of natural and 
synthetic rubber can be used as 
primer coats. Thermoprene is 4 
hard resin, which in a _ rubber 
solvent solution can be applied te 
a metal surface. It provides good 
adherence to contact-vulcanized 
compounds. Its use is limited l 
temperatures below 160 F. 


sinc 


can be somewhat 


rates 





supp 
Chlorinated rubber can be used 
to bond compounds of neoprene 
and butadiene-acrylonitrile copoly: the 
16) 


mers to metal. In certain cases, 
adhesion is improved by the addl- 
tion of 20-30% red lead to the 


color 
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Cross section of Viking Dry 


if i Pendent Sprinkler 
re q and cutaway view 

















Vutline of the two shapes 
supplied by Revere 


“The Revere Four- Way Service” is 

28, = 16mm. sound motion picture in 

1i- oor, educational and informative. 

c If you haven't seen it, write near- 
es! Revere Sales Office. 














Head, 


CEILING 





Office with concealed pip- 
ing, only the heads showing 
















Extruded Shapes 


in dry pendent sprinkler heads 
lessen machining, save money 


Some 16 years ago the Viking Corporation, 
Hastings, Michigan, decided to find a way to put 
sprinkler piping for dry pipe systems above the 
finished ceiling, leaving only the sprinkler heads 
visible. This meant designing a sprinkler head 
which would be free of water except when in 
use. Thus there would be no drainage problem, 
and no chance of freezing. The dry pendent 
sprinkler head as finally developed extends into 
the sprinkler pipe, where a bronze cap keeps the 
entire valve waterless. When a fire occurs the 
usual fusible element melts, two struts drop, 
releasing the cap and permitting water to flow. 

In the original experimental work, the two 
struts were machined out of solid brass bar. This 
took time and involved the generation of a 
considerable amount of scrap, since each strut 
has four deep fins. Once the idea had proved 
itself, Viking came to Revere for extruded shapes, 
in order to save both machining and metal. So 
much time has elapsed since the original 
machining of the bar that comparative cost figures 
would be meaningless, but it is evident to Viking, 
and to everybody familiar with extruded shapes, 
that the saving is substantial. 





REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton 

and Joliet, Ill.; Detroit, Mich.; Los Angeles and Riverside 

Calif.; New Bedford, Mass.; Newport, Ark.: Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 


For more information, turn to Reader Service Card, Circle No. 419 
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MANGANESE STEEL 


absorbs impact energy... 






































actually 
work-hardens 
in use 
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If you require steel with high strength, good ductility and 
excellent resistance to abrasion accompanied by impact..; 
use Amsco manganese steel, the toughest steel known. 


Amsco manganese steel actually absorbs impact energy 
which work-hardens the metal’s surface up to a maximum 
of 550 BHN, while below the surface (as shown by the 
photoelastic stress pattern in the illustration) manganese 
steel maintains its ductility. The more it’s used, the harder 
and more polished the surface becomes. This self-polishing 
characteristic minimizes wear and reduces the need for 
frequent lubrication. 


For a complete discussion of its technical aspects and 
inherent design features, send for your free copy of the 
Amsco booklet, Austenitic Manganese Steel. 


AMERICAN MANGANESE STEEL DIVISION 





Chicago Heights, Ill, 














For more information, turn to Reader Service Card, Circle No. 501 
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primer solution. 

The Ty-Ply process, develop, 
by Vanderbilt Co., make: 
rubber hydrochloride whi 
dissolved in xylene, is used in ¢ 
same way as chlorinated rubbe; 
There are variations of this pro. 
ess for bonding natural rubly 
butadiene-styrene copolymers, neo. 
prene, and nitrile rubbers. Ty-P), 
has better resistance than Thern. 
oprene to temperatures up | 
about 212 F. 

Hycar 2202, a butyl rubber cop. 
taining bromine, has been devel. 
oped recently by B. F. Goodrich 
Chemical Co. for bonding butj| 
rubber to metal. The process i 
more intricate than the other 
It involves priming first with , 
coat of resorcinol-formaldehyid 
resin, and second with a coat 0! 
Hycar 2202. When this secon 
coat is dry, the raw rubber con. 
pound is applied and vulcanizei & 

Polyisocyanates—Di- or triis- 
cyanates provide most metals with 
excellent, simple bonds to an) 
natural or synthetic rubber ex. 
cept butyl. Bond strength i: 
generally higher than the specif 
strength of the compound, and th 
bonds resist temperatures up t 
300 F. Special care must be taker 
to exclude moisture from the 
assembly during both application 
and storage. Proprietary mate 
rials prepared from isocyanates 
are Desmodur R (Bayer), Vulc 
bond TX (1.C.I.) and MDI-50 (Du 
Pont). 

Thixons—A line of primers 
under the trade name Thixon ha‘ 
been prepared, by Naugatuci 
Chemical Co. for bonding various 
natural and synthetic rubbers \ 
metals. A Thixon primer coat | 
applied first, followed by a bond: 
ing coat having a compositio! 
which varies with the rubber 
be bonded. Bonding coats hav 
been developed for use with nat 
ural rubber, butadiene-styrent 
copolymers, neoprene, and_ but)! 
and nitrile rubbers. 

Pliobond 20—A general produ! 
used for bonding synthetic ” 
natural rubber compounds to 
variety of metals, Pliobond is * 
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HOW TO 
STUNT 
THE GROWTH 


OF THERMAL LOADS (UM 
IN AIRCRAFT PNEUMATIC | ie 


DUCTING SYSTEMS 


ARROWHEAD BELLOWS TIE-RODS 


To CONTROL OR ABSORB THERMAL GROWTH Of stainless steel ducting by angu- 
lar deflection, Arrowhead bellows tie-rod assemblies offer the optimum for low 
force deflections. Unlike braided bellows, these tie-rod assemblies are inter- 
nally restrained. Due to this type of restraint, the actual deflection force required, 
in many cases, is 1/10th of the force required with braided bellows. Although 
there is a small pressure drop*with bellows tie-rod assemblies, they have special 
value in a tension system because they reduce the bending moments. . . reduce 
the column loadings and the reaction loads at the mounting flanges. 

SINGLE Pivot Type, shown above, anchors the ends of the bellows at 
a single point along the bellows center line. 

DouBLe Pivot Type, shown at right, employs two pivot points on the 
bellows center line to anchor the ends of the bellows. This type is capable of 
absorbing some lateral offset. 

Arrowhead builds a complete line of stainless steel ducting components 
including pressure compensators, bellows, bellows tie-rods, braided bellows, and 
ducting assemblies. 





Write for technical bulletin 
and illustrated catalog. 








Center link type 

bellows tie-rod 

available in all diameters 
from 1” to 8". 














Double link bar type 
bellows tie-rod 

available in all diameters 
from 1” to 8". 


*Example: Pressure drop at a flow of 120 Ibs. per minute 
is 25” of water (3” I. D. duct with bellows 234” long and 
4” overall unit length). 


Vv 2320 CURRY STREET, LONG BEACH, CALIFORNIA 
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YOU CAN 













DuPont 
trademark 


*TEFLON 


Dielectric Strength: 480 v/mil. 

Dielectric Constant (60 to 10° cycles): 2.0 
Power Factor (60 to 10® cycles): < 0.0005 
Volume Resistivity: 10!5 ohm-cm 

Surface Resistivity: 3.6x 10° megohms 
Surface Arc-Resistance: does not track 
Temperature Range: —450° to +500°F. 
Chemical Resistance: completely inert 
Moisture Absorption: zero 


F L PARTS OR MATERIALS 
FOR UHF APPLICATION? 


FOR MINIATURE AND 
SUB-MINIATURE COMPONENTS? 


GET JUST 


WHAT YOU WANT 


from 


FOR: insulators of all types, sleeves 
or inserts, capacitor seals, feed 
through insulators, bushings, slot 
liners, coaxial spacers, layer insu- 
lation or any other parts or forms 
subject to high charge, extended 
frequency range, mechanical and 
thermal shock, extreme tempera- 
tures and climatic conditions. 


You can order in any quantity and 
be sure of true Teflon performance, 
because “John Crane’”’ gives you 
these plus factors: complete uni- 
formity throughout, high density 
control, freedom from flaws and rig- 
id adherence to your specifications. 


“John Crane’s’’ complete fabrica- 
tion facilities assure you prompt 
delivery on exactly what you want. 
If you have an entirely new require- 
ment, no standard design or proce- 
dure—“John Crane’s” laboratory 
facilities, know how, research and 
engineering experience go to work 
on your particular need. 


Now is a good time to put “John 
Crane” to test. Contact Crane 
Packing Company today. 


Crane Packing Co., 
6460 Oakton St., 

worton Grove, Ill. 
(Chicago Suburb). 


In Canada: Crane 
Packing Co., Ltd., 
Hamilton, Ontario. 








CRANE PACKING COMPANY 
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product ol Goodyear 


Adhesion 


but practical temperatur 


Rubber Co 


are in the neighborhood oO] 1) F 
Loxite 


Rubber Co.., the process consi 


Developed by Firestone 
of a primer and a bondin, coat 
It provides excellent adhesion fo 
natural rubber, nitrile rubber and 
neoprene bonded to ferrous metals 
and light alloys. 

















Plastics Rivets 
Join and Insulate 


tivets made of thermoplastic 
resins can provide an efficient 
method of joining metals. They 
offer particular advantages to th 
electrical manufacturing industyry, 
since they can be used in many 
places where a fastener must serve 
as a dielectric. Methods of instal- 
ling such fasteners and _ some 
advantages in their use are ex- 
plained by O. W. Bangma in th 
April ’55 issue of 
Aanhbod (Dutch). 

The author describes how 
metal plates can be both fasten 
and insulated by a plastics rivet 
Two metal strips with pre-drilled 
holes are lapped with a pr 
drilled sheet of insulating mate- 
rial between them. Thermoplasti 
rivets are then installed throug! 
the aligned holes, and the ends 0! 
the rivets heated and flattened. 
The two metal strips are thus 
completely insulated from each 
other. 

One advantage of using thermo- 
plastic rivets lies in the fact that 
the sheets of material being joined 
need not be held tightly together 
during riveting. Sheets to be 
joined with metal rivets must bé 
held tightly together, since the 
rivets bulge almost uniformly 
over their length when compres 
sive loads are applied. The heated 
end of the plastics rivet, however! 
is its softest part, and the applied 
load causes the hot end to bulge 
outward, forming a cone and 
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For more information, Circle No. 458 > 


For many centuries basanite, a velvet- 
black jasper, has been used to determine 
the purity of gold and other metals. 
First a standard sample and then the 
material being tested are rubbed on 
the “black stone’’. A fainter streak 

on the tablet indicates 

lesser quality 











LASTIC . ‘Noodireiie for 


ELECTRICAL INSULATION 


Get Class "B" insulation at Class "A" prices 


Increasingly, Glastic glass-reinforced polyester becomes the touchstone 
and criterion by which the value of electrical insulation is rated. Glastic 
has set new standards for resistance to impact, heat, and tracking; for 
dimensional stability, close tolerances, clean punching, and negligible 
water absorption. Product performance is enhanced amazingly. Manufac- 
turers’ costs are greatly reduced. These advantages are yours to command 
in laminated sheet, molded parts, and extruded structural shapes. 


The Glastic technical staff stands ready to demonstrate a specialized 
training and experience in its chosen field of electrical insulation. 


Let Glastic engineering analyze and solve that problem 
of yours. Glastic laminate sheet insulation 


tae GLASTIC 


CORPORATION 


4329 GLENRIDGE RD., CLEVELAND 21, OHIO 





complete 
protection 
against 


CORROSION 


with 


ATLAS 
PROTECTIVE 
= COATINGS 


An ATLAS Protective Coating for 
Every Purpose... 


No one coating will serve every purpose. Physical and chemical limitations 
require selection of the coating most effective in protecting equipment 
from splash and fumes of corrosive agents used in each processing opera- 
tion. Atlas experience can help you take the guesswork out of coating 
selection. 


Pioneers in corrosion protection, Atias produces a complete line of neo- 
prene, vinyl, styrene, epoxy, chlorinated rubber and polyester coatings. 
Atlas engineers will be pleased to recommend, from this line of protective 
coatings, the most economical and effective coating to combat the specific 
corrosion problems that exist in your plant. 


FOR FURTHER DATA... 
Write for Bulletin 7-2 





TECHNICAL REPRESENTATIVES MINERAL 
LOCATED THROUGHOUT THE reoewetsacomeant 


UNITED STATES. MERTZTOWN,. PENNSYLVANIA 
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forcing the sheets tightly 4 
gether. 

Another potential applicatig 
for plastics rivets is leading oy 
conductor through anothe With: 
out electrical contact betweey 
them. For this type of assembly 
a rivet is first installed; then th 
conducting wire or strip is pushe 
through the center of the rivet y 
that it is completely insulaty 
from the plate or sheet by th 
surrounding rivet material. 
(Adapted from a digest appearing in the 
Jan issue of EPA Technical Digests, disty, 
buted by the Organization for Europa 
Economic Co-Operation. ) 


Effect of Water 
on Reinforced Plastics 


Extensive data are not availab 
on the behavior of reinforce 
plastics under load in environ. 
ments of intended use. Although 
creep tests under constant load 
have been made on reinforced 
thermosetting resins, none of the 
tests have been made in environ: 
ments other than air. Yet it ha 
been shown that wet. strengt 
values obtained by testing in ai 
can differ radically from those 0b- 
tained by testing in water. 

In order to obtain environme- 
tal data not presently available 
Shell Development Co. established 
a laboratory project to determine 
the performance of polyester-glass 
and epoxy-glass laminates under 
load in water. W. H. Sharp ani 
M. K. Weber report some of the 
results of this project in the 
February issue of Corrosion. 

In general, they found that 
strengths of all glass-reinforceé 
polyester or epoxy laminates & 
amined were reduced appreciably 
by exposure to water. The weak: 
ening seems to result from deteri- 
oration of the resin, the glass 
and the glass-resin bond. 


Effect on resins 
The authors point. out that 


there are three factors whicl 
exert a large influence on we! 
strength of resins: type of resi! 





Parts molded of C-11 Plastics for 
International Business Machines Corp., New York 22. N. Y. 


HV TBM chose C-L1 plasti0s or ercrictxprerier 


key buttons, platen knobs, space bars, and switch levers 


ypewriter parts that are most on view 
et the most abuse. But they never show 
on this new electric typewriter. But- 
bns, keys, switches, and bars are all 
olded of BAKELITE Brand C-11 Plastic, 
styrene-acrylonitrile copolymer. 
C-11 replaced older materials because 
resists staining by ink, oil, carbon pa- 
er, and cleaning fluid. It withstands 
brasion by operators’ fingernails. 
Bxetrre C-11 Plastic produces parts 
nat are formed with a high degree of 


niformity and accuracy and do not warp 


or swell. The white characters on the 
keys illustrate this feature. The outer 
block of gray C-11 is molded hollow, 
with the character opening through to 
the top. An insert of white C-11 is molded 
into it from the under side, and formed 
with a slot to fit the key arm. Notice the 
clean details of this two-shot molding. 

BAKELITE C-11 Plastics have the com- 
bination of molding accuracy, toughness, 
eye-appeal, and chemical resistance that 
you may want for your product or part. 
To learn more, write Dept. PN-108. 


BAKELITE 


BRAND 


C-11 PLASTICS 


See BAKELITE’S exhibit, booths #809, 813, 817, 825, National Plastics Exposition, June 11-15, 1956, New York Coliseum, New York 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [[g§ 30 East 42nd Street, New York 17, N. Y. 
In Canada: Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario * — 
The term Bake.iteE and the Trefoil Symbol are registered trade-marks of UCC 


For more information, turn to Reader Service Card, Circle No. 631 








Few buyers are as particular about 
aluminum Castings as tire makers. 
Their tire molds must be extremely 
accurate, dense, and concentric. Intri- 
cate tread designs must be reproduced 
faithfully, 

Morris Bean & Co. recently Cast a 
pair of the world’s largest tire molds 
9 foot diameter held to O60 
weight, 2000 Ibs. Tire molds, wave- 
guide and fluid flow castings are pro- 
duced in quantity, using the Antioch 
Process*. If your design includes 
aluminum Castings with high perform- 
ance requirements, send us a part print 

for recommendations. 

Morris Bean & Company 

Yellow Springs 3, Ohio 
*Send for technical booklet about the 
Antioch Process for aluminum casting. 
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type of curing agent an 
cycle. 

For example, the am 
water absorbed depends 
type of resin, as well as time of 
immersion. The polyester regi, 
tested absorb water rapidly durin, 
initial stages of immersion anj 
as a result, are weakened rapid 
On the other hand, constant |o, 
flexural deflection measuremey 
of unreinforced strips of one ¢ 
the most water resistant epoy 
resins available indicate tha 
although even this resin is appre 
ciably weakened by water, th 
effect is not as rapid or as greg 
as on other resins tested, |) 
general, tests on these and othe 
resins show that the presence 4 
water affects the load-carryiny 
abilities of different resins | 
different degrees. 

The authors also found that ve 
riations in curing agents and cur 
ing cycles have a strong effect w 
wet strength. However, the mos 
favorable resin; cured with the 
most favorable curing agent ani 
with optimum curing cycles, stil 
weakens appreciably when loade( 
and exposed to water. 

The mechanism by which wate 
reduces the strength of resins 3 
not understood. It appears prob 
able, however, that the change in 
the resin is of a physical nature, 
with the water acting as a pla 
ticizer or internal lubricant for 
the movement of the large resill 
molecules. 

Effect on glass 
Though glass is generally col 


sidered to be a stable, inert mate 
rial, there is ‘considerable ev 
dence that its strength is greatly 
affected by water. For example 
Baker and Preston have show! 
that Pyrex glass rods are 2% 
times stronger in vacuum thal 
they are after exposure to wale 
vapor at atmospheric pressul 
Also, long term strength of glass 
in contact with water vapor ® 
considerably less than short term 
strength, indicating a continuilf 
decrease in the strength of glas 
under constant load when exposed 
to water. 

Glass-resin laminates mace 
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INSULATION 
SUPRAMICA 


A 60-SECOND GUIDE 
TO BETTER PRODUCT PERFORMANCE 


‘HE WORLD'S MOST NEARLY PERFECT INSULATION 


oo rch and production skill of 
W ycal orporation of America has for 
lany years given design engineers the 
himate in versatile electrical insulation 
. MYCALEX®, the original 
. SYNTHAMICA, 


aterials . . 
assbonded mica. . 


SUPRAMICA’ 555 


his superior ceramoplastic insulation 
stures . . . Continuous operation at 
mperatures up to 950°F . . . complete 
mensional stability . . . moldable to 
cision tolerances . . . positive bond- 
m to metal inserts . . . low electrical 


UPRAMICA‘ el 


superior ceramoplastic insulation 
tures . . . continuous operation at 
peratures as high as 1000°F ... 
hineable to precisionstolerances . . . 
solute dimensional stability . . . high 
ectric strength . . . low electrical loss 


the first commercially produced synthetic 
mica ... and a completely new teramo- 
plastic -—- SUPRAMICA® — for applica- 
tions that demand the ideal combina- 
tion of physical, thermal and electrical 


characteristics. TYPICAL APPLICATION 


iS MOLDABLE! 


. very high arc resistance . . . no 
carbonization . . . resistance to moisture, 
oil and organic solvents . . . permanent 
radiation resistance . . . high dielectric 
strength . . . thermal expansion coeffi- 
cient same as steel. 


loss .. 


iS MACHINEABLE! 


. . . very high arc resistance . . . no 
carbonization . thermal expansion 
matching steel . . . water-, organic sol- 
vent-, and oil-proof performance .. . 
permanent radiation resistance . . . good 
mechanical strength. 





Yfer Famous MYCALEX Products... for Special Velo} iver tirelal— 


ah Ae7.\ i —> Gar Ste me 


ae [olge Mello] iM maato) Ce(ol ol (-Me] (ofS ololale(-to Malice Mal iealehilolay 





ee r Sle) ac waea>.4 ... unexcelled facilities 
“la d-iie lal Maalel(ofe] ol(-Me| lok tt olelale(-teMasliaeMlaliel(ohilelar 

raliaiel are ready to fill all your 
ih hoy.) i > Gae- cele me insulation requirements... 
olilelolgo Mellel It ataatelaalial-to] ol(-Mel (otto slolale(-te Malice Mariel otilelar MOLDING short runs or mass production 
IYCALEX® K and KM AND to meet the most stringent 
sl stole) (ol melt -leiala- fal tit vey, h tolerances and delivery 
ELEMETERING EQUIPMENT and COMPONENTS schedules . . . write to 
ycalex Model TM55 Series Commutation Switches and SUPRAMICA MACHINING Department 112 
5 <1 delaalelellel tile ‘Grolaataalehiohnelan alehi:i-ae perfect for low-voltage, low SERVICES for full details 


dise-level sw avila icidalallae! 


elas atehitele 


ahicaliate: write to Department 111 for 





‘THE FiRSy 





sik Zoy- Vi =» 4 ote} i eel 7 Wale), Me) yt | oil ey. 


Los Angeles Office: 5657 Wilshire Boulevard, Los Angeles, California. 
Chicago Office: 6677 Northwest Highway, Chicago 31, Illinois. 
Minneapolis Office: 801 Southeast 8th St., Minneapolis, Minnesota 
Washington Office: 1411 Pennsylvania Avenue NW, a Kebiallale biclae- sm OME © 





General offices 


Giibaieclamsloltlichaciae. 


Thaiela 





| 
relate! plant: 
New Jersey 


VNORLD'S LARGEST MANUFACTURER OF GLASS-BONDED MICA AND CERAMOPLASTIC PRODUCTS 























Engineers have taken 


to KNITTING 
with 

ALLOY 

WIRE... 





If you haven't started to investigate the design potential for 
knitted stainless steel and nickel alloy wire, now is the time 
to do it. Here are some interesting applications to whet your 
interest and imagination: 


1. VIBRATION & SHOCK ABSORBING CUSHIONS— used to pro- 
tect intricate, expensive electronic equipment in aircraft. 
Alloy wire is unaffected by high temperatures, low tem- 
peratures, moisture and other elements. 


2. ELECTRONIC SHIELDING— knitted alloy wire gaskets elimi- 
nate radio interference in electronic equipment. Nickel 
alloy wire has good conductivity, corrosion resistance and 
resiliency. 


3. FILTERS & MIST ELIMINATORS— knitted wire pads remove 
entrained liquids from gas streams with exceptionally 
low pressure drop. Shaped cartridges widely used for 
oil and other liquid filters. 


Many other industrial applications take advantage of the out- 
standing properties of knitted alloy wire. Learn more about 
these interesting products...send today for Application 
Bulletin A-1. 


ALLOY METAL WIRE DIVISION 











H. K. PORTER COMPANY, INC. 
Prospect Park, Pennsylvania 
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applying resins directly t 
have poor wet strength. 7 
extent that this poor strer 
not accounted for by th 
of water on the resin, it « 
attributed both to weakening 4 j 
the glass and to deterioration o; f 
the glass-resin bond. f 

Many types of glass finishes 
coupling agents have been dey 
oped to improve this bond. Thi 
films of such finishes are designe, 
to provide molecules having a 
tive groups at each end which wi 
bond both to the glass and to the 
resin. Reports on relative wet 
strength of polyester resin lami- 
nates made with various glass fi 
ishes indicate that considerab| 
improvements have been mad 
Although a great deal of the worl 
has been directed toward provid- 
ing improved finishes for us 
with polyester resins, experimen- 
tal chlorosilane finishes reported 
recently are said to provide good 
results with epoxy and phenolic 
as well as polyester resins. 


New Abrasion Tester 
for Porcelain Enamels 


A simple, rapid device for de- 
termining the abrasion resistance 
of porcelain enamels has been de- 
veloped by the National Bureau 
of Standards. The instrument is 
believed to provide a _ reliable 
means of testing a variety of 
enamel finishes including “orange 
peel” and wavy surfaces. 

Designed primarily for porce- 
lain enamels, the device can also 
be used to determine wear resist- 
ance of such other materials 4s 
plastics, fibrous materials and or- 
ganic finishes. The instrument and 
test method were devoloped for 
the Porcelain Enamel Institute by 
G. Warren and J. H. Giles, PEI 
research associates at the Bureau. 


How testis run ; 
The machine consists essel- 


tially of a motor-driven table gy- 
rating in a horizontal plane at 
300 rpm. The table moves parialle! 
to itself and describes a %-il. 
dia circle. Nine specimens, ¢€ach 





See AMOS 
Space 326 


Design Engineering 
Show 


Philadelphia 
Convention Hall 


May 14-17 


For more information, turn to Reader Service Card, Circle No. 437 


Pictured at left: (1) Delphos Springing Horse, (2) RCA 
Color TV Mask, (3) Altorfer Washer and Dryer Dials, 
(4) Arvin Radio. 


Amos creative leadership in plastics is 
directed toward finding ways to improve 
your product, so that it enjoys a sales 


edge over competition. 


Amos skills, talents and facilities serve 
some of the best-known names in Amer- 


ican industry. 


Amos invites your inquiry now. No ob- 


ligation, phone, wire or write. 


Amos facilities are complete . . . Product Develop- 
ment, Design, Engineering, Mold Building, Injection 
Molding (4 to 200 ounce capacity), Conveyorized As- 
sembly, Multi-Color Finishing, Vacuum Plating, Silk 
Screening, Hot Stamping, Roller Coating, Printing, 
Spray Painting, Packing and Shipping. 


AMOS MOLDED PLASTICS 
EDINBURG, INDIANA 


Offices: Chicago, Detroit, New York City, 
Philadelphia, Kansas City, Mo. 
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VACUUM CAST METHODS 


] 


[he aluminum impellers illustrated have unusual 


Dimen- 


sional accuracy of these complex parts 1s out- 


soundness ana high physical strength 


standing. There are no parting lines or fins on 
the nose or tail of the impeller wheel blades 
Aircraft equipment, packaging machinery, dairy 
and food machinery 
air conditioning appliances and farm 


railroad passenger Cat 
equipment, 
machinery manufacturers are successfully using 
similar parts 

[hese advantages are obtained by a special prox 
ess Of pouring the castings at low temperature 
with applied vacuum. Castings are made in a 
cast iron mold, with a one-piece plaster core. 
High Strength: The aluminum alloy conforms to 
Aeronautical Material Specifications 4217B and 
1260. Vacuum pouring at low temperature re 
duces porosity to a minimum. Parts will pass 
100% X-Ray examination and meet rigid re 
quirements of aircraft inspection 

All castings are given complete solution and 
precipitation heat treatment. Physical require 
ments far exceed standard AMS and ASTM 
specifications. Guaranteed minimum test bar ten 
sile strength is 36,000 psi. Average runs between 
39,000 and 41,000 psi, compared to the minimum 
of 30,000 psi required by most standards. 
Dimensional Accuracy: Blade cavities are formed 
in one-piece core by use of a patented melt out 
method. Blades are mechanically fixed in the 
core box. This eliminates all hand fixturing. 
Eccentricity is eliminated by fixturing cores with 
the cast iron molds. Accurate detail and blade 
thicknesses as low as 0.015 in. at the trailing 
edge are possibl 
Other parts such as complex gears and food 
mixers can be cast with high strengths, good 
detail and dimensional accuracy in aluminum, 
brass, and bronze alloys. 


Prt ea es 


wad bh wo ce Oe | ee Pa 
UNIVERSAL CASTINGS CORPORAT 
5821 WEST 66TH STREET 
CHICAGO 38, ILLINOIS 
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11% sq. in. In area, can be tested x 
multaneously. An abrasive chars 
consisting of 5 gm a 


grit, 175 gm of 5/32-1n. st 


steel balls and 20 ml of water 

poured into an access hole at the 
top of each specimen retaining 
ring. Abrasive effectivenes is jj 
creased by the motion of the balls 
on the moving specimen. 

Test methods have been devised 
for determining both surface and 
subsurface abrasion resistance 
The surface test is used when ap. 
pearance is important; the sub 
surface test is used for establish- 
ing the protection of the under. 
lying metal. 

In the surface method, Pennsy- 
vania glass sand, between 70 and 
100 mesh, is used in the abrasiy 
charge, and the test is run for 5 
min. The specular gloss is meas. 
ured before and after the test, 
and the percentage retained gloss 
at 45 deg is the surface abrasior 
index. 

Subsurface abrasion 

To determine subsurface abra- 
sion, a coarse fused alumina grail 
is used for the abrasive grit, and 
the test is run for 45 min, Th 
slope of the portion of the abra- 
sion time-weight loss curve be- 
tween the 15- and 45-min points 
is taken as the abrasion index 
During the test the specimen 1s 
weighed at 15-min intervals and 
a fresh abrasive charge inserted 

Tests of several porcelain enam- 
els at four cooperating laborato- 
ries have demonstrated that the 
two test methods give satisfac- 
tory reproductibility, and that the 
indices of abrasion resistance ob- 
tained are in general agreement! 
with service experience. 


Making Titanium Work 
in Turbojets 


One of the principal challenges 
arising from the introduction of 
titanium into turbojet engines 
has been the difficulty in mail 
taining satisfactory quality levels 
in the face of high production 


For more information, Circle No 527? 
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Mast of 
SHELBY SEAMLESS TUBING 


(USS: Simarwtees Greece 


provides high strength and 
HOACOSIOIM SIC IIASMMIO MER) AEIME TEIN ir 


The Type 3006 Coaxial Colinear Antenna*, 
consisting of three half-wave vertical dipoles 
arranged colinearly and operating on a fre- 
quency range of 152-176 MC, is especially 
suitable for patrol car broadcasting. The 
three vertically arranged dipoles exhibit a 
gain of 5 to 6 db over a standard single 
dipole, and produce a low angle of radiation 
with equal radiation in all directions. 

This 1314-foot, 40-pound antenna is sup- 
ported by a mast made of Shelby Seamless 
Tubing (USS Stainless Steel) running 
through its center. In addition to possessing 
the tensile strength to withstand 100-mile- 
per-hour winds, this stainless supporting 
mast has high corrosion resistance—will not 
flake from oxidation and cause short circuits. 

In such critical applications where su- 
perior strength, uniformity, dimensional ac- 
curacy and corrosion resistance are needed, 
Shelby Seamless Tubing of USS Stainless 
Steel is consisiently chosen to meet the re- 
quirements. Shelby Seamless Tubing, avail- 
able in a wide range of diameters, wall 
thicknesses, various shapes and steel anal- 
yses, is produced to exacting standards by 
the world’s largest manufacturer of tubular 
steel products. If you wish, our engineers 
will make a study of your requirements, and 
will help you apply Shelby Seamless Steel 
Tubing to your specifications. 


*Name of manufacturer on reque. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tubing Specialties) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


a & SHELBY SEAMLESS MECHANICAL TUBING 
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AS A DEPENDABLE SOURCE FOR 
MAGNESIUM PARTS AND PRODUCTS 


Whether you plan the development of a new product, or are seeking 
ways to further improve existing ones, you will be interested in the 
many new avenues which are open to the design engineer who includes 
magnesium in his basic planning. 

Magline Inc.—one of America’s leaders in magnesium—has pre- 
pared a descriptive new bulletin, expressly outlining for designers 
and engineers, the company’s services as a reliable, experienced source 
for magnesium castings, fabrication and complete production. Spe- 
cialists in magnesium exclusively, Magline’s background and experi- 
ence will serve you well in three important ways: (1) Objectively 
searching out ways to improve your product through the application 
of magnesium; (2) Assisting in the design and development phases; 
(3) Producing the required parts and components in any quantity, to 
your exact specifications. May we send you a copy of Bulletin No. 50. 





fabrication facilities for foundry facilities for 


e Forming e Deep Drawing e Sand Castings 
e Machining e Polishing e Die Castings 


e Welding e Finishing e Permanent Molds 
e Stamping e Stress Relieving 


e Spinning e Assembly Design and Engineering 
e Impact Extruding Services Available 


Bee bess las: reese — 
Sasa : * - * 








WRITE TODAY FOR BULLETIN NO. 50. MAGLINE, INC., BOX 145, PINCONNING, MICHIGAN. 
CANADIAN FACTORY: MAGLINE OF CANADA, LIMITED, RENFREW, ONTARIO. 


For more information, turn to Reader Service Card, Circle No. 374 
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rates. It is pretty well estal 
that the properties of this 

are such that it requires 
facturing processes and method 
quite different from those use; 
with other metals. 

In a paper presented before the 
annual meeting of the Society of 
Automotive Engineers last Jany. 
ary, J. L. LaMarsa and J, L. Me. 
Cabe of General Electric outlined 
their company’s experience with 
the introduction of production 
quantities of titanium alloys (¢. 
130AM and Til40A) into turbo. 
jet engines. 

Among the principal problems 
encountered have been procure. 
ment of acceptable forgings, re. 
covery of adequate ductility i: 
forgings by heat treatment, and 
reduction of hydrogen content t 
acceptable levels. 

Recovering ductility 

During initial development it 
became apparent that a large per- 
centage of forged compressor 
discs would have unsatisfactory 
ductility. To convert low ductility 
forgings into forgings with ac- 
ceptable values of elongation and 
reduction in area, a satisfactor) 
heat treatment, composed of 3 
descending series of isothermal 
plateaus, was evolved. Initial 
heating is somewhat above the 
complete transformation temper- 
ature. Reciprocation of coarse 4l- 
pha is accomplished by holding 
for several hours in the isother- 
mal region, Stabilization against 
age embrittlement is achieved by 
holding at 1200 F for 24 hr. 

At the present time, all billets 
are of the vacuum melted, low 
hydrogen type, and production 
forging techniques have been im- 
proved so much that the need for 
restoring ductility in forgings is 
rarely required. 


Effects of composition 
Commercially pure and low al 


loy grades generally are obtained 
from various grades of sponge. 
Higher strength alloys, however, 
are produced by additions of fer 
rochrome, ferromolybdenum, elec- 
trolytic manganese and alumi- 
num. The most desirable high 
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"WAP-BACK 


Felt 


has the Guts 


No doubt about it — Felt by Felters is ‘‘teased"’ into just 
the right fiber arrangement for extra resiliency and long 


weoar. 


It does not crumble under pressure or deteriorate under 





FELT IN USE... Felt is widely used as filtering 
medium, from the respirator use shown here to 
filtering out impurities in oi! and similar fluids. 
Felters Felt comes in variety of densities, has high 
absorption and is an effective, low-cost seal 
against dust and dirt. 


Ge he il, Specify 


(> 


© 
y 


if 






@ 


FELT b 


FE5-2@ Manufacturers of Felt and Felt Products 
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continuous operation. Has predictable permanent set, is 


not adversely affected by age, 
water, oil, gasoline or acid in 
normal concentrations. It can be 
used with glass, wood, metal or 
plastics and treated chemically to 
meet technical and industrial re- 
quirements. 


Free Design Book 
Find out about all the ways felt can 
help you in product design. Com- 
plete data in handy form, even to 
selection and ordering of right 
grades. It's yours for the asking. 
Send for it today: The Felters 
Company, 220 South Street, Boston 
11, Mass. 


a 


ELTERS 


Represented in All Principal Cities 
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temperature strength pr 

in titanium alloys are atta 
adding metallic elements 
than by using lower grade spon, 
and adding interstitial elemen, 
such as oxygen and nitrogen, Fy 
example, at 700 F the strength 
of the high oxygen nitrogen a) 
low oxygen nitrogen grades ay 
only 50 and 25% of their regpe. 
tive strengths at room temper,. 
ture. 

Interstitials in excess} 
amounts also affect the impac 
properties of titanium alloys, 4 
good straight line inverse corre. 
lation has been found betwee 
carbon content and room temper. 
ature V-notch Charpy _impac 
strength in aluminum-manganes 
alloy C-130AM. Values show 
drop from 2.25 ft lb with 0.06’ 
carbon content to 2.0 ft lb wit! 
0.32-0.36% carbon. 

The effects of oxygen in th 
presence of other interstitials 
such as nitrogen, hydrogen and 
carbon, on the mechanical prop- 
erties of a series of iron-chro- 
mium alloys were studied. It was 
found that: 1) the increase i 
strength achieved by oxygen plu: 
nitrogen additions is accompani 
by a loss in ductility, 2) ductility 
becomes highly directional wil! 
increasing oxygen and nitrogel 
content, 3), interstitials drasti 
ally reduce impact energy absorp: 
tion, and 4) interstitials are in- 
effective as elevated temperatur 
strengtheners. 

Time-fracture failures 

Time-fracture failures can } 
caused by the \ combination of 
stress concentrations and _ high 
hydrogen content. Failures of this 
type were found to occur in tita- 
nium alloys whose hydrogen col- 
tent ranged from 0.015 to 0.035%. 
Until 1955, the effect of hydrogel 
on the properties and stability of 
titanium alloys was not clearly 
understood. As early as 1949, 
users of commercially pure shee! 
were experiencing extremely hig! 
rejection rates. Failures took the 
form not only of immediate frac 
tures in the dies, but also of time 
fracture failures in finished stores 
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CONICAL MANDREL BENDS A SAMPLE. 
06 : Diameter of bend varies from Ye in. to 
12 in.—determines adhesion quality of 
painted finish under bending stresses. 
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4 QUALITY CONTROL MAINTAINS EFFECTIVENESS 
— OF ACP PROCESSES 


Behind the operation of an ACP process in your plant is an efficient 
Quality Control organization. Physical tests of production-run panels 
processed in your equipment are made on such devices as conical man- 
drels and impact machines to determine the adhesion of the painted 











righ 
this finish to the metal treated by the ACP process in use. Other equipment 
‘ita- tests weathering qualities, rust and corrosion resistance, abrasion resist- 
9 ance—all are part of the complete ACP customer service. 
ell ; : ; : , 
Tot Ask us for more information about ACP praggsscs. fog treating alumi- IMPACT TESTER STRIKES A TELLING BLOW . .. 
arly num, steel, zinc, brass, copper and other metals, either for protecting indicates the ability of the painted finish to 
; ' ; é : : resist cracking when metal is deformed by a 
49, the metal or producing a bond for decorative and protective paint finishes. steel ball under a predetermined impact. 
reel 
igh 
the 
rac- 
CHEMICALS 
me AMERICAN CHEMICAL PAINT COMPANY, Ambler 15, Pa. 


DETROIT, MICHIGAN NILES, CALIFORNIA WINDSOR, ONTARIO PROCESSES 
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SPECIALTY 
MANUFACTURER ( *>n & —_ | 


OFFERS 


FASTENERS 


year. 


Our cold-heading process—supple- 
mented by secondary operations— 
imposes amazingly few limitations 
on the parts and fasteners we can 
make. Don’t forget that we are 
not limited to “stock” sizes. These 
illustrations show that Hassall—a 
specialty supplier —can show 
you substantial savings, better 
deliveries and no-charge assis- 
tance at all times. 


Proof? Send us your specifica- 
tions or write for catalog. 
John Hassall, Inc., P. O. Box 


2174 Westbury, Long Island, 
new York. 





SINCE 1850 











VINES 
SMALL PARTS ea 


Multiply these case histories a thou- 
sandfold and you'll get some idea of 
the variety of tough problems we 
crack, and the savings we effect for 
our customers in the course of a 
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CASE 
a HISTORY 106 \__ 


REQUIRED: 


Replacement for 
insuffi 





stud with 
cient head to act as 


Stop for automatic ham- 
mering. 


HASSALL SOLUTION: 


Substitution of Hassal/ 
cold-headed collar stud 
with annular threads fo, 
greater holding Power 
Substantial cos; savings. 














REQUIRED: 

An econo ot 
n A rforat! 

manufacturing psa ma- 


nches out of | | 
paste such as drill rod 


mical 
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NAILS, RIVETS, SCREWS 
AND OTHER COLD-HEADED 
FASTENERS AND SPECIALTIES 
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or 1n service. These diffi 
were attributed to high 
content, and to surface ha) 
caused by oxygen absorber 
ing interpass anneals. 

Investigations revealed 
combination of operating stress, 
and temperatures with a |} 
gen content in excess of 0.015 
could result in failures, particy- 
larly in parts with stress conce; E 
trators. The effect of hydrogen j 
developing brittle failures 
creases as the temperature 
lowered. Conversely, the influence 
of hydrogen in promoting britt\ k: 
failures decreases rapidly as tem. . 
peratures increase above 250 F. 

To reduce the hydrogen co: 
tent to acceptable levels it was 
decided to vacuum anneal all parts 
containing above 0.015% hydro- 
gen. Acceptable hydrogen levels 
were obtained by heating com- 
pressor discs in a retort for 24 J 
hr at 1225 F under a vacuum of | 
one micron. This treatment re- 
duces the hydrogen content from 
a maximum of 0.035 to less tha 
0.0125%, with substantial in- i 
creases in elongation and redu 
tion of area. 


Overspecifying Finish 
Can Be Bad Mistake 


It has long been believed that, : 
generally, the finer the finish, the . 
better the fit on mating moving 
parts. This is not always the case. 

Laboratory test results, when 
considered in the light of actual 
manufacturing experience, often 
lead to the inescapable conclusion 
that there is no universal method 
of specifying or obtaining the 
best surface finish for a given 
application. In the case of a mov- 
ing part, the purpose of a finish 
specification is to permit the mat- 
ing surface to reach a correct 
operating fit in the shortest time 
with minimum wear. The proper 
finish depends not only on the 
materials used, but on such fac- 
tors as uniformity during manu- 
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EXTRUSIONS - - - For decorative 
; well as basic parts, custom- 
desioned aluminum extrusions 
replace riveted and welded as- 
semblies...Simultaneously adds 
strength, simplifies fabrication. 


PRESS FORGINGS ... Where 
parts must combine maximum 
strength with savings in weight, 
cost and manpower, Harvey 
aluminum forgings often com- 
pletely solve the problems en- 
countered by the designer. 


IMPACT EXTRUSIONS - . . Thin- 
walled, tubular structures can 
be produced by this method and 
held to very close tolerances. 
Machining is practically elimi- 
nated; scrap is greatly reduced. 


Harvey is a leading independent 
producer of aluminum extru- 
sions in all alloys and all sizes, 
special extrusions, press forg- 
ings, hollow sections, structurals, 
rod and bar, forging stock, pipe, 
tube, impact extrusions, alumi- 
num screw machine products 
and related products. Also sim- 
ilar products in alloy steel and 
‘itanium on application. 


You can make it faster and better 


with Ha vey Al 











MAKING THE MOST OF ALUMINUM... FOREVERYONE 





RVEY 


luminum 


uminum 








STRUCTURALS ... High strength, light 
weight, workability, corrosion resist- 
ance. Aluminum extrusions combine 
all four...are ideal as basic load- 
bearing members. 








— 


MACHINING STOCK ... Harvey deep- 
drawn hex and round stock set a new 
mark in uniform grain structure—con- 
sistent from surface to core. This means 
fast, chatter-free cutting, long tool life, 
few rejects and true threads. 





FORGING STOCK ... If you make your 
own forgings in quantity, Harvey ex- 
truded forging stock can save many 
intermediate steps. Custom-designed 
extrusions whose cross sections ap- 
proximate the forged blanks may be 
cut to length. 





EXTRUDED PIPE AND TUBE . . . Seamless 
... uniform in structure, size and shape 
... clean and smooth inside and out... 
easily formed. Usable in applications 
ranging from portable irrigation sys- 
tems to aircraft heat exchangers. 





nant 


DRAWN TUBE... Combines strength 
and high finish... ideal for TV anten- 
nas, furniture, and similar products. 
Cold drawn for structural uniformity 
...and the temper is specially con- 
trolled for good workability. 


Qa dy 0 


SCREW MACHINE PRODUCTS... The 
West's largest installation of multiple- 
spindle screw machines can reduce 
your manufacturing costs. Harvey car- 
ries your job through from engineering 
to quality control. 


{ 


\ 





HARVEY ALUMINUM SALES, INC. 
TORRANCE, CALIFORNIA 
BRANCH OFFICES IN PRINCIPAL CITIES 


For more information, turn to Reader Service Card, Circle No. 597 
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AUTOMATIO! 


the Nickeloid Way 


3 out of 5 


manufacturing 
steps entirely 
eliminated: 





more than a metal 


it’s a method! 


Even before they arrive at your plant, Nickeloid PRE-Plated Metals are 60% 
through your production process. No cleaning, plating or polishing ... that’s 
been done for you—expertly, uniformly, accurately, You just fabricate; then 
assemble, By-pass 3 out of 5 basic production steps. Reduce costs up to 20%; 
save time and lower investment in inventory and equipment. 


Specify Nickeloid PRE-Plated Metals, in durable uniform finishes of chrome, 
nickel, copper or brass on base metals of steel, zinc, copper, brass or aluaninum. 


Get the design-inspiring, cost-saving facts 
first hand at BOOTH 416 — DESIGN 
ENGINEERING SHOW, Philadelphia Con- 
vention Halli—May 14-17. 





SEND FOR FREE SAMPLER-SELECTOR 


In handy slide-chart form, gives specifica- 
tions, finishes and typical uses of Nickeloid 
Metals. 8 metal samples. Request yours on 
your company letterhead, 





NICKELOID METALS 
SINCE 1898 






Sales offices in most principal cities 


AMERICAN NICKELOID COMPANY 


Peru 6, Illinois Mills: Peru, tll, — Walinutport, Pa. 


For more information, turn to Reader Service Card, Circle No. 414 
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facture and actual operatin 
fiections and tolerances. 

In a paper presented befor 
American Society of Tool |] 
neers in March, Dr. C. R. Lewis 
and A. L. Thomson, of the Chry 
sler Corp., described the current 
status of surface finishes in th 
automobile industry. 

Laboratory vs service 

Considerable experimentation 
with and study of various degrees 
of surface roughness dramatically 
indicated that increased surface 
smoothness would greatly improve 
the performance of moving parts. 
To implement’ these findings 
superfinishing of critical moving 
parts was specified as follows: 5 
to 25 microin. for piston skirts, 
4 to 6 microin. for brake drums, 
8 to 12 microin. for cam con- 
tours, and 2 to 4 microin. for tap- 
pet barrels and heads. 

The disparity between these 
specifications, which grew out of 
laboratory tests, and actual serv- 
ice conditions soon became evi- 
dent. During service, the break-in 
period should be a time of rela- 
tively high wear to provide true 
mating between moving parts. The 
break-in period with fine surfaces 
proved to be somewhat longer than 
the time allowed for the custo- 
mary judicious break-in, however, 
with the result that pistons, tap- 
pets and cams sometimes became 
scuffed. 

In contrast, when 
roughness was allowed on critical 
surfaces, higher initial wear rates 
provided mating surfaces with 
adequate smocthness for stable 
operation. As a_ result, piston 
skirts are now left in the turned 
condition with a roughness speci- 
fication of 60 microin. max, cams 
are ground to 20 microin. max, 
and tappets are ground to 12 
microin. max and lubricated for 
additional wear protection during 
break-in. 

Character of finish 

The character of the surface 
left by the finishing operation is 
also of vital importance. If both 
mating surfaces are characterized 
by a succession of plateaus with 


increased 
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Here’s a 


NEW TOOL 





| for designers!... 





Every engineer should know the 


amazing new qualities... and product 


advantages... you get with 


NOPCO LOCKFOAM 





STRENGTH WITH LIGHT WEIGHT! In 
tests, standard aero control tab failed 
at 300,000 cycles. Duplicate tab filled 
with Nopco Lockfoam was still going 
strong at 900,000 cycles! In actual flight, 
Nopco Lockfoam helps reduce resonant 
vibration too! 








NEAR PERFECT RADAR TRANSMISSION! 
Nopco Lockfoam is the most widely ac- 
cepted core material for aircraft and 
guided missile radomes. 








For more information, turn to Reader Service Card, Circle No. 545 


A new group of product improve- 


ments are springing almost daily 
from this new plastic foam. Already 
Nopco has more than 50 Lockfoam 
types—each a formula that gives 
exact balance of foam qualities 
needed for a specific job. This foam 
“know-how’’ is ready to tailor foam 
to your special needs—to create a 
special Nopco Lockfoam that gives 
the exact and predictable perform- 
ance you want... yet can be mixed 
and applied in your own plant. 


Nopco Lockfoam conforms to 
any shape cavity, however complex 
... 1t may be bonded to or released 
from most any surface for fast, easy 
production. See Sweets Product 
Design File 2 A-N O...or write us 
direct and our technical staff will 
give you every assistance. Address: 
Nopco Chemical Company, Harri- 
son, N. J. 





FLEXIBLES WITH BUILT-IN SAFETY! Be- 
cause of its “dead” characteristics and 
high energy absorption properties Lock- 
foam is ideally suited for automotive 
crash pads, helmets, packaging and 
shock mountings. 


FREE! 


Send for your 
Nopco Lockfoam booklet. 
Yours without 
charge or obligation. 


NOPCO 





PLASTICS DIVISION 
HARRISON, NEW JERSEY 
Los Angeles, Calif. 






Lockfoam is a Registered Trademark of 
Lockheed Aircraft Corporation 
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THE UJURALU I COMPANY 


2500 POUNDS OF PUMP RUNNER 


A TYPICAL DURALOY 
HIGH ALLOY CASTING 





This casting is 18-8, destined for use under quite corrosive 
conditions. It’s typical of the work done in our modern 
foundry for both manufacturers who need high alloy cast- 
ings for their equipment and for plant operators who need 
castings to meet a corrosion problem, a high temperature 
problem or a combination of both, with or without abrasion 
as a contributing factor. 


We here at Duraloy now offer several distinctly different 
kinds of castings, all in the corrosion-resisting, heat-resist- 
ing or abrasion-resisting class and each kind offering 
certain distinct advantages: 


static sand castings 
centrifugal castings 


shell molded castings 


Shell molding offers great economy in the casting of small 
pieces on a large mass production basis. 


Bring your high alloy casting problem to Duraloy both for 
recommendations as to the best alloying combination and 
for foundry services in casting and finishing the piece. Our 
recommendations and service are backed up by more than 
thirty years high alloy casting experience, 





For more information, turn to Reader Service Card, Circle No. 488 
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depressions in-between, they 
good bearing area, heat dissi, 
tion and wear debris accumulat 
This is the desirable conditi 
long surface life. Superfini 
provides this surface conditio, 


however, it does not provide ,§ 


true mating contour unless design 
and manufacture are especiall) 
favorable. Conventional machining 
operations leave jagged profiles 
which are knocked off during 
break-in to form desirable, inti- 
mate mating surfaces. 

Piston pins are another example 
that points up what can happen 
to initially severe finishing re. 
quirements. A few years ago pins 
carried a specification of 1 to 2 
microin.——a costly and _ trouble- 
some demand to satisfy in pro- 
duction. Subsequent experience 
showed that this stringent re- 
quirement could be relaxed with- 
out sacrificing service perform- 
ance, and today pins are. lapped 
to 6 microin. max. 

It is interesting to note that 
specification of the finishing 
operation does not necessarily 
specify the roughness produced. 
Specification of an acceptable 
roughness range is in many cases 
a safer rule. For example, though 
rocker shafts are finished by the 
same methods as the piston pins 
mentioned above, they end up with 
a rougher (yet still satisfactory) 
finish of 25 microin. 


Super Purity Aluminum 


Shiniest of Metals? 


“Super purity” aluminum (99. 
99% pure) is well known for its 
high reflectivity (see M&M, June, 
1953, p 110). Recent work indi- 
cates that the specularity of this 
material is comparable with that 
of chromium and rhodium plate, 
while total reflectivity is much 
higher. 

In an article appearing in the 
January issue of Electroplating 
and Metal Finishing, F. A. Cham- 
pion and E. E. Spillet point out 
that magnesium can be alloyed 
with super purity aluminum (0 
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There’s never any compromise with grade selection at Formica. With 52 

me standard grades, and a competent research staff to develop special new 

um | ones — you won’t ever have to settle for “something just as good” — or 
something more expensive than necessary. 


Formica fabricating engineers study your blueprints, sure. But they'll also 


(99. , delve into where and how you’ll be using your fabricated part. Then, with 
' its a thorough understanding of your requirements, they'll select,the one grade 
une, that’s best and most economical for you. ag? 

ndi- And the design modifications recommended by Formica fabricating engi- 
this neers will further help to produce a better part, frequently at big savings. 
hat This fabricating service is part of Formica-4, designed to give you the best 
ate, grade at lowest cost for your application. Call your Formica district office 


uch or send us your blueprints and your performance requirements. Formica 
Corporation, 4678 Spring Grove Ave., Cincinnati 32, Ohio. 


a & FORMICA jie 


im- 


nt 1St choice in laminated plastics _ 
to oa APPLICATION ENGINEERING * RESEARCH * FABRICATING * CUSTOMER STOCK SERVICE 


For more information, turn to Reader Service Card, Circle No. 619 
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e Actual size 
as shown here 
-.. Compact, handy 


e Shows natural right- 
side-up views... easier 
for inexperienced 
users...a big help in 
precision assembly! 
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quired. ) 
FREE DATA BULLETIN! 





MAC 


Just grab this dependable inspection aid 
for on-the-spot checks of work and 
materials in any phase of production. 
Available with folding tripod or sturdy 
microscope stand, for detailed study and 
for small-parts assembly. You can even 
build it right into production machin- 


Upright images are sharp and detailed 
to the very edge of the extremely wide 
field of view. Long working distance 
makes it easy to manipulate specimens 
... gives operators plenty of room for 
precision assembly and repairs. (Also 
available as straight tube for applica- 
tions where upright image is not re- 


ON-THE-JOB DEMONSTRATION! 


Find out how this inexpensive produc- 
tion tool can lower your manufacturing 
costs. WRITE, WIRE or PHONE to- 
day for free demonstrations and Data 
Bulletin D1052. Bausch & Lomb Optical 
Co., 79305 St. Paul St., Rochester 2, 
N. Y. (Phone: LOcust 3000). 


BAUSCH 6&6 LOMB 


oe 
Dy: 
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BAUSCH & LOMB 


WIDE FIELD 


OX to 40X 


Handy 'scopes 


spot-check production, 


ROSCOPES 


speed small parts work 
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Use it in tripod.,. 





od B 4 
Be % 
4 Be j 
2 ee 
“ 2 \ 
\ 
- g \ 
. 
hed 
3 
Bc 
Bre 








in microscope stand... 











machinery! 


244 * MATERIALS & METHODS 


+++ or even built into 


AMERICA'S ONLY COMPLETE OPTICAL SOURCE 
+++ FROM GLASS T@ FINISHED PRODUCT 
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give a harder and stronger moi E 
without affecting reflectiy; 
However, if magnesium cont 
rises above 114%, reflectivit, 
reduced and anodizing difficy 
may be encountered. $id 

Anodized super purity aly 
num affords superior weather, 
properties even when the ano 
film is only 4# thick. However 
has been shown that in sever 
corrosive environments there js 
possibility of local perforation 
the thinner films after prolong fi 
exposure. Minimum film  thicd. 
nesses recommended are 5# fy 
interior work and 15 for film 
exposed to weather. 














How Prestressing 
Affects Acrylic Sheet 


Previous work has shown thi 
multiaxial stretching of poly. 
methyl methacrylate plastic shee 
improves shatter characteristic 
and increases resistance to cra 
ing. Use of this technique @ 
orientation was recently extende 
by the National Bureau of Stané- 
ards to several new transparetl 
plastics which have improved re 
sistance to heat and crazing 
These materials are 1) an ultre 
violet-absorbing, heat resistat! 
grade of polymethyl methacryiat 
(Lucite HC-222, which meet 
MIL-P-5425A). 2) a  modifie 
polymethyl methacrylate (Plex: 
glas 55 which meets MIL-P-8184 
and 3) two experimental poly: 
methyl alpha-chloroacrylate m* 
terials. Results of the work wer 
summarized by I. Wolock and ) 
George of NBS in a paper i 
February’s SPE Journal. 

The authors report that poly: 
methyl alpha-chloroacrylate can be 
stretched at least 150%, wherea 
Plexiglas 55 cannot be stretchel 
more than 85%. All the material 
recover gradually after stretchil! 
if heated to a sufficiently hig! 
temperature. The higher the hea! 
distortion point of the unstretche 
material, the lower will be the & 
tent of recovery at any given tel 
perature. Also, the greater tht 















NEW 
MACHINES 


for better creep testing 


here 18 
ratio) 


rolong: 








eet 


wn tha 





f poly: : 
‘ic shee 
teristic 
to crat: 
ique @ 
x tende 
F Stand : 
sparen . SPRING BLOCK TYPE FOR SHORT SPRING BLOCK TYPE MACHINE FOR 
yved rele : TIME CREEP RUPTURE TESTS. (Mode! AUTOMATIC CREEP RELAXATION 
; : CR). Available in 5 capacities, from 1,000 TESTS. Model CX-04 (4,000 Ibs. 


crazing to 20,000 Ibs. Load applied through dy- capacity). 
n ultra namometer by motor-driven screw jack. 

esistall! 

acrylav iam ~LEVER TYPE FOR LONG-TIME CREEP TESTS. Model CL-20 (20,000 Ibs. capo- 

7% <ity). Load applied by dead weights. Lever ratio of 40 to 1 means less lifting for 

- operator. Automatic take-up keeps lever arm horizontal as specimen elongates. 

nodifi Specimen fracture produces minimum shock since weights are maintained a fraction 

(Plex: RR of an inch above base. Accuracy within 42% of load or 0.1% of capacity. 


»-8184 
| pol! Miinly from Baldwin can you get exactly the right machine * Spherically seated pull rods assure axial loading. 


te mir each type of creep test. All three Baldwins are built ° When 

het - 7 specimen fails, shock to adjacent machines is 

k wer the same basic frame, so you can “convert” your minimized by new shock-absorbing base. 

and | Mifachine by changing the head and accessories. Every 

per |! Mildwin creep testing machine has these advantages: : yrs lap a special foundation, and need 
bolted e floor. 

t pol): [t's Compact. Requires less floor space than any other © Performance-proven electric contact type extenso- 

can be JagereeP machine. meter gives best zero stability and widest range of 

here‘ BAI instrumentation is readable from front of machine. magnifications. 


retchel 


teriak fig’ ®cOrder can be mounted on machine or on central- = 4 _ new bulletin on Baldwin Creep Testing Machines is 
‘tchint fa? Panel board. just off the press. Write Dept. 1523, Electronics & Instru- 
y high F'™proved furnace provides more even heat distri- mentation Division, BLH Corporation, 806 Massachu- 
1e hev Feevtion. Overload protection prevents burn-out. setts Avenue, Cambridge, Mass. 

‘etcheé 

the ex 

n. tem ELECTRONICS & INSTRUMENTATION DIVISION 

or BALDWIN-LIMA-HAMILTON 


DIVISIONS: Austin-Western * Eddystone * Hamilton * Lima ¢ 
Electronics & instrumentation «+ Loewy-Hydropress * Madsen * 
Pelton * Standard Steei Works 


Fur mere information, turn te Reader Service Card, Circle Ne. 511 
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YOU’LL DO BETTER 


with UNITCASTINGS! 


We make no special claims to produce miracles with cast steel. Like 
competitive foundries, problems are similar . . equipment may differ 
slightly . . it’s the end performance of the casting that counts! 





A little extra surveillance in process pays off quality-wise. Customers 
receive better, cleaner castings . . meeting accepted specifications . . 
and end up with a lower finishing cost. Less scrap . . less re-work . . 
and less lost production time amounts to more than incidentals! 


Standard carbon and low alloy steel castings, up to 150,000 psi 
tensile . . whatever your requirements, specify Unitcastings! 


UNITCAST CORPORATION ~* Toledo 9, Ohio 
In Canada: CANADIAN-UNITCAST STEEL, LTD., Sherbrooke, Quebec 













Unitcast °3. 


.J 





For more information, turn to Reader Service Card, Circle No. 598 
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degree of stretching, tl i 
is the extent of recovery 
temperature. Most of th: 
occurs in the first two h 
Effects of stretching 

In general, multiaxial stretc. 
ing causes the following effec, 
on the plastics studied: 

1. Decrease in resistanc 

surface abrasion. 


2. Slight increase in tensile 
strength. 

3. Large increase in strain at 
failure. 


4. Little effect on the tensile 
modulus of elasticity. 

5. Large increases in resistance 
to stress crazing and stress 
solvent crazing, the resist- 
ance to crazing increasing as 
degree of stretching in- 
creases. 

The polymethyl alpha-chiloro- 
acrylate materials had the highest 
tensile strengths and showed the 
largest increases. in _ tensile 
strength on stretching—probably 
because of the greater polarity of 
the molecule. Both before and 
after stretching tensile strength of 
Plexiglas 55 was slightly higher 
than that of Lucite HC-222. 
Strain at failure of the chloro 
acrylate materials was much less 
than that of the two methacrylate 
materials, both in the unstretched 
and the stretched state. None of 
the materials showed a large 10- 
crease in modulus of elasticity on 
stretching, though the chloroacry- 
lates showed the best improve- 
ment. 


Crazing stresses raised 
Crazing occurred at higher 


stresses in the chloroacrylate ma- 
terials than in the methacrylate 
materials, but at a slightly lower 
percentage of the tensile strength 








Foam Plastics Roundup 
Coming in June 


An impartial and comprehen- 
sive discussion of the proper- 
ties and uses of all foam 
plastics that are commercially 
available in this country today. 
Be sure to see M&M Manual 
No. 128. 











a aa an hCUorlC el eee ee eel lO lS ee 









































ey 


Fetch. 


ects 


nSile 


in al 
nsile 


Lance 
tress 
Sist- 
lg as 

In- 


loro- 
rhest 
| the 
nsile 
ably 
y of 
and 
th of 
rher 
222. 
oro 

less 
late 
hed 


her 
ma- 
ate 
wer 
gth 





KoPpPERS makes 19 formulations of Dylene poly- 
tyrene—to meet your exact requirements. Each 


st 


plastic type has special characteristics to improve 
your product and make your production job easier 


and less costly. 


Outstanding flow properties of 
this plastic make it extremely 
useful in large-area, thin-sec- 
tion moldings. In high speed, 
fully automatic molding ma- 
chines, Dylene 2 fills molds 
quickly at lower cylinder tem- 
peratures than are usually re- 
quired for general purpose poly- 
styrenes. It is used to make dis- 
posable packages, “egg crate’’ 
lighting panels, picnic spoons 
and tumblers. 


This medium impact polysty- 
rene is not only easy to mold 
and fast to set up, but—it has 
a surface gloss and weld ap- 
pearance that is almost indis- 
tinguishable from conventional 
polystyrenes. This unusual 
combination of properties 
makes this new plastic highly 
desirable for use in critical ap- 
pliances such as air conditioner 
grilles, cosmetic caps and clo- 
Sures, housewares and toys. 


Choose the best polystyrene for the job... 
from the complete line of Dylene’ plastics 











Below are typical applications of four Dylene 
formulations. If you would like more information | 
about the family of Dylene polystyrenes, write to 
Koppers Company, Inc., Chemical Division, Dept. 
MM-56, Pittsburgh 19, 


Pennsylvania. 





Easy flowing and fast setup 
characteristics make this plastic 
a real standout. Dylene 4 has 
greater strength and heat re- 
sistance than the usual easy 
flow polystyrenes. Result: faster 
cycling and ejection. This plas- 
tic is used to make combs, vials, 
thin-walled containers and dis- 
play packaging items such as 
cases for pen and pencil sets 
and holders for electric shavers. 











Here is the easiest flowing poly- 
styrene in the Dylene high im- 
pact line. Because of its easy 
molding properties, this plastic 
can be used in thinner sections 
than normal impact polysty- 
renes. It has excellent surface 
gloss and weld appearance. 
Dylene 200 is commonly used 
in refrigerator door liners, 
crisper trays, egg shelves, 
breaker strips and meat com- 
partments, air conditioner 
grilles, housewares and toys. 


*Koppers Trademark 





SALES OFFICES: NEW YORK 





KOPPERS 
PLASTICS 


HOUSTON * 


KOPPERS 


» 4 





LOS ANGELES 





* BOSTON «+ PHILADELPHIA +* ATLANTA «+ CHICAGO «+ DETROIT * 
In Canada: Dominion Anilines and Chemicals, Ltd., Toronto, Ontario 






For more information, turn to Reader Service Card, Circle No, 383 
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ist Use: 


During 42 years—and 19,000 steaming hours—in a chain grate 
stoker, Morganite bearings required no lubrication and no 
maintenance. Bearing wear was only 0.030” and the shafts were 
highly polished with negligible wear. 


2nd Use: 


Several hundred Morganite bearings, fitted to a 150 ft., 
double-roller, suspension conveyor, passed continuously through 
(1) caustic solution at 190° F, (2) water at 180° F, (3) Bonderite 
Solution at 190° F, (4) Chromate rinse at 180° F, and (5) a drying 
oven at 450° F. After more than 17 years these bearings are 

still giving satisfactory performance. 


3rd Use: 


In a 10-ton furnace charging machine, Morganite bearings 
have been operating in the “hot zone” for more than 3 years 
without replacement or maintenance. 


If you have a problem involving severe temperatures, 
lubrication, or contamination, send us the details. 
Our Engineering Staff will be glad to work with you. 








INCORPORATED 


Manufacturers of fine carbon-graphite products for fifty years. 
3304 48th Avenue, Long Island City 1, New York 












For more information, turn to Reader Service Card, Circle No. 567 
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and at a lower strain. Ple, 
crazed at slightly higher stro 
than Lucite HC-222, I; 
however, specimens of s 
materials did not craze in sta) 
ard tensile tests. 

Multiaxial stretching marked 
increased the threshold stress fo 
stress-solvent crazing for all m; 
terials tested. Lucite HC-222, hoi} 
stretched and unstretched, showe) 
the least resistance to stress 9. 
vent crazing in ethylene dichlor. 
ide. Plexiglas 55 had considerably 
better craze resistance than Lucit 
HC-222. In fact, 45%-stretchai 
Plexiglas 55 was more craze re- 
sistant than the 150%-stretched 
Lucite HC-222. But the chloro. 
acrylate materials were by far th 
most resistant to stress-solvent 
crazing with ethylene dichlori« 
The threshold stress for thes 
heated, unstretched materials was 
approximately the same as that 
for 150%-stretched Lucite H(- 
222, and the threshold stress fo 
50%-stretched chloroacrylates was 
greater than that for &85%- 
stretched Plexiglas 55. 

Effects of heating 

The effects of applying heat 
and rapid cooling cycles and 0! 
annealing the test specimens wer 
not completely consistent for al 
of the materials tested. Heating 
and rapid cooling did not signif 
cantly affect the tensile strengt! 
of any of the materials in the 
unstretched condition. Annealing 
unstretched specimens increased 
the tensile strength of both heated 
and unheated Lucite HC-222 ané 
Plexiglas 55. Annealing stretched 
specimens increased _ tensile 
strengths in every case. 

The stress at which crazing 0 
curred in the standard tensile 
tests was not significantly affected 
by annealing or by the heating 
cycle except in the case of Plexi: 
glas 55. For this material, both 
heating and annealing increaseé 
the crazing stress, but there w4 
no difference between annealed 
specimens and specimens bot! 
heated and annealed. 

The threshold stress for stress 
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The tenth 





on the house 


Sylvania’s completely automatic molding 


facilities can cut unit costs as much as 10% 


When automation can save 10% on 
unit cost over manual molding tech- 
niques you might consider that, effec- 
tively, every tenth piece is molded free. 
If you have a custom-molded part, we 
can cut unit costs by adapting your 
design to our automatic equipment. 


Automation is one of the key factors 
behind Sylvania’s rapid growth as a 
prominent custom molder of thermo- 
plastic and thermosetting materials. 


PARTS 


DIVISION <--> 
@ ye 


special 


metal 
stamping 


It’s not the whole story though. 
There are many other reasons why 
manufacturers, big or small, who con- 
sider plastics important to their finished 
product rely on Sylvania for efficient, 
economical, custom molding. 


Sylvania’s custom molding facilities 
include thermoplastic and thermoset- 
ting presses ranging in size from 4 oz. 
to 48 oz. and 15 to 150 tons respectively. 
Our experience covers a wide range of 


electronic 
parts 


molded 


wire plastic 


industries and products. Our capabil- 
ities extend from the simplest closure to 
the most complex product housing. A 
complete, specialized field staff is wait- 
ing to serve you promptly no matter 
where you may be located. Why not call 
them on your next custom molding job. 











Custom molding is an important phase of 
Sylvania’s “*4-way service to designers.”” For 
complete details, write for the ** Portfolio of 4- 
way service to designers.” Address Dept. £538. 









LIGHTING «+ RADIO + TELEVISION - ELECTRONICS + ATOMIC ENERGY 


® SYLVANIA ELECTRIC Propucts INc. 
1740 Broadway, New York 19, N. Y. 
In Canada: Sylvania Electric (Canada) Ltd. 
University Tower Bldg., Montreal 


For more information, turn to Reader Service Card, Circle No. 624 
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materials: 


of Penna. 









POLYPENCO 








advantages at lower cost. 


Polypenco Nylon: rod, strip, tubular bar, slab, tubing 


New Ideas for Design Engineers 


with POLYPENCO Non-Metallics 


A wide range of materials and services offering 


significant advantages in multi-product planning 


Polypenco non-metallics are proving of great advantage to de- 
signers who value the importance of design flexibility. These non- 
metallics are available in a wide range of materials and forms: 


Polypencaestock shapes in Nylon, Teflon* and Q-200.5 provide low 
cost machining into components of superior quality and performance 


...and new Polypenco developments will give you new engineering 





Whatever your design calls for—chances are you can develop 
the part advantageously and inexpensively from one of these 


STOCK SHAPES FOR MACHINING—From The Polymer Corp. 


Polypenco Teflon: rod, tubing, tape, slab, spaghetti tubing 
Polypenco Q-200.5 (cross-linked polystyrene): rod and plate 


NYLAFLOW’? Pressure Tubing— From The Polymer Corp. of Penna, 
A specially processed flexible nylon tubing. 


FERR OTRON?{—From Polypenco, Inc. 
A new ferromagnetic plastic material—available in flexible forms. 


POWDERS FOR MOLDING AND PROCESSING—From National 
Polymer Products, Inc. 
NYLATRON? nylon molding powders, NYLASINT{ nylon powders, 
WHIRLSINTT coating powders 


WHIRLCLAD; COATING PROCESS— Licensed by Polymer Proc- 
esses, Inc. For applying nylon, polyethylene and other coating 
materials to metals, ceramics, wood and other base materials. 






These materials and services will be 
exhibited at the Design Engineering 
Show, Booth 922. Or write for helpful 
information. 


The Polymer Corp. of Penna. 
Polymer Processes, Inc. 
National Polymer Products, Inc. 
Polypenco, Inc. 


subsidiaries of 


The Polymer Corporation, Reading, Pa. 


> 
DU PONT TRADEMARK 


For more information, turn to Reader Service Card, Circle No. 621 
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solvent crazing was increased hots 
by heating and by annealing = 
stretched specimens of all ma 
terials under test. The thres} 
stress also increased } 
annealing stretched specimens of 
all materials except Lucite He. 
222. Threshold stress for 50%. 
stretched Lucite HC-222 was als 
increased by annealing, but ther 
was no significant effect on more 
highly stretched specimens of this 
material. 

Fracture behavior 

Fracture surfaces of yp. 
stretched Lucite HC-222 and 
Plexiglas 55 specimens were fiat, 
relatively smooth and perpendicv- 
lar to the cast faces. A smooth 
mirror-like area was apparent on 
each fracture surface and was 
probably the area at which frac- 
ture began. Fracture surfaces of 
polymethyl alpha - chloroacrylate 
specimens were very rough and 
uneven and_ usually - slightly 
curved. Numerous small pieces 
broke out of these fracture sur- 
faces at failure. 

Secondary fractures also oc- 
curred in many chloroacrylate ten- 
sile specimens. Most of these frac- 
tures occurred in the portion of 
the specimen held by the tensile 
grips and were probably related 
to the stresses caused by the 
grips; however, in some cases 
multiple fractures occurred in the 
reduced portion of the chloroacry- 
late tensile specimens. A _ few 
Plexiglas 55 specimens had sec- 
ondary fractures in the tensile 
grip region, but there were none 
in the Lucite HC-222 specimens. 

The fracture surfaces of the 
stretched materials showed 4 


was 





Heat Treating Titanium 
Coming in June 


An expert discusses the funda- 
mentals of heat treatments for 
titanium and shows how they 
can be used to obtain signifi- 
cant increases in the strength 
levels of commercial alloys. 
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sur- | Aluminum shapes reduce production costs and eliminate 


.% waste. Let ROLL FORMED deliver your aluminum shapes 
ten. notched and cut to length. ROLL FORMED shapes are 

frac- uniform and accurate—made to your most rigid specifica- 
— o tions. ROLL FORMED shapes are controlled through 

lated all phases of tool design, roll making and final production, 

the i Send us your blueprints for shapes in carbon, galvanized 

— and stainless steel, copper, zinc, clad metals, as well as 
aluminum. Let us show you how our modern plant facilities 


can produce your sections at lower costs to you. 


Write for Catalog No. 1053 
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Before you jump 
into production 


remember 


L-T Brazing steel 
saves money 









UNITED SIL-BO 


assures 


If you are a cost-conscious manufacturer, you should know: 


Brazing cuts steps, saves time, assures a better looking, 
longer lasting steel joint. 


If assured quality as well as cost counts with you, you 
should know: 


United SIL-BOND works fast, flows neatly, brazes a 
smooth, clear, strong, highly ductile joint that never requires 
grinding or finishing. 

Before designing for expensive machine hours, consider 
L-T* Brazing of low-cost stampings and screw machine parts. 


*Low Temperature 
Contact your Welding Supply Distributor. 


JOIN BETTER BY BRAZING @ JOIN BEST WITH SIL-BOND! 
Choose Sil-Flux For Every Fluxing Need. 


UNITED WIRE 


AND SUPPLY CORPORATION 
Brazing Alloy Division 
1497 ELMWOOD AVENUE, PROVIDENCE 7, R. I. 


Look to United for the best in Aluminum, Copper and Brass Tube and Wire 
For more information, turn to Reader Service Card, Circle No. 521 
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laminar structure that h 





observed in previous in 


tions. This structure prob 
sults from orientation of t} 

cule chains in layers paralle| 
the plane of the sheet. The high, 
the degree of stretching, the m 
apparent was this layer-like orje 
tation. In many cases, a triang 
lar-shaped split out of 
tensile specimen of stretched y 
terial at the point of failure 


plece 


Conductive Coatings 
Applied to Glass 


Because of their electrical co 
ductivity, transparent metal oxik 
coatings are particularly we 
suited for use as resistance el 
ments to prevent mist and 
formation on the windows of ail 
craft, control towers and othe 
equipment. Early attempts 
manufacture ‘conductive 
by the addition of bulk conduct 
ing materials, such as lead oxide 


glass’ 


were unsuccessful because of re 
duced optical transmission. Hig! 
conductivity and optical trans 
parency can now be obtained } 
depositing an adherent layer 0 
metal oxide directly on the surfact 
of the glass. 

In a paper appearing in the De 
’55 issue of Vacuum (British 
L. Holland and G. Sidall state that 
conducting metal oxide films have 
recently been deposited by 1) ¢@ 
thodic or reactive sputtering 0 
a metal in a glow discharge Col: 
taining oxygen, and 2) producils 
a reaction between a metal halide 
and water vapor. 


Two types of films 
Two distinct types of trans 


parent films can be used as heal: 
ing elements. The first is a sem 
conducting metal oxide laye! 
whose conductivity depends 00! 
only on the thickness and the 
physical state of the film, bu! 
also upon its state of oxidatio! 
and the number of impurity cel 
ters in the crystal structure. Wit! 
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te that The pocket-size “personal” microcsope shown at the left was one of the first metals 
1s have i research and quality control instruments in daily use at Scovill more than half a century ago. 
1) ca 
ing of By contrast, the instruments used today are not only infinitely more precise, but are also able 
re col to complete the most searching examination of alloy samples in a fraction of former time. 
ducing Continual tightening of Scovill standards has been matched by equally constant improvement 
halide Bee they Bal 
in precision testing methods employed to maintain them. This is one of the reasons 
why Scovill Brass and Aluminum Mill Products are known far and wide for exceptional uniformity 
trans and close adherence to customers’ specifications . . . lot after lot . . . order after order. 
at: 
1a Scovill Manufacturing Company, Mill Products Division, 99 Mill Street, 
ae Waterbury 20, Connecticut. Phone Plaza 4-1171. 
ls nol 
d_ the 
1, bul 
datiol 


MILL PRODUCTS 


BRASS * BRONZE + NICKEL SILVER * ALUMINUM 
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For more information, turn to Reader Service Card, Circle No. 602 
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@ THINNESSES TO .002”. 
e ACCURACY TO + .0001”. 


Even in this age of automation, quality is no 
“push-button’’ accomplishment. Modern machinery 
still must be teamed with skilled, experienced 

craftsmen to achieve the ultimate in quality. 
That’s how it is af WALLINGFORD, and that’s why 
WALLINGFORD Stainless Stee! Strip stands up under the 
scrutiny of our advanced design electronic quality 
control devices . . . will meet your most rigid 
requirements for tolerance, analysis, temper, 
uniformity . . . and will pass the final test of 
customer usage and approval. 
You're invited to visit WALLINGFORD soon fo see for 
yourself the excellence of our facilities and 
personne! . . . and the quality of our product. 


THE 


WALLINGFORD 


WALLINGFORD, CONN., U.S.A. 


STAINLESS * ALLOY « HIGH CARBON + LOW CARBON » STRIP + STAINLESS WELDED TUBES AND PIPE 


For more information, turn to Reader Service Card, Circle No. 586 
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either of the deposition meth 
mentioned above it is possible 
deposit transparent and cond) 
tive oxides of tin, cadmium, jy. 
dium and iron. 

The second type of film consis; 
of a thin metallic deposit op , 
metal oxide sublayer. This type ¢) 
deposit also has high optig 
transmission and conductivity, ; 
rare combination for thin met, 
films. Normally, gold films & 
posited on glass do not develop, 
conductive, connected — structur 
until deposition thickness reache 
40 Angstrom units. When «&. 
posited on a sputtered bismut! 
oxide base coating, however, gol 
films become conductive when on\; 
15-20 Angstrom units thick. Cop. 
ductivity can be further improve 
by the addition of a bismuth ox 
ide top coating which also serve 
as a protective film. Gold coating 
are particularly well suited ful 
heating windows and can be op 
erated from low-voltage powe 
supplies. 

Applications 

In addition to aircraft applica- 
tions, metal oxide films have bee! 
used on instrument windows (i 
prevent the accumulation of ele: 
trostatic charges which affec 
meter readings. Since resistivity § 
of some films is stable up to 750 I, 8 
these coatings may also prove 
useful as high power resistors. 

Because of their high refractive 
index and low optical absorption, 
bismuth oxide films have _ bee! 
used as beam splitters in optical 
interferometry. Iron oxide film: 
have been used for a similar pur: 
pose in the infra-red region. 

Deposition of metal oxides 0! 
clear plastics has not been swt: 
cessful. Reactive sputtering of caé 
mium oxide on acrylics has bee! 
attempted, but the materi? 
rapidly outgasses when exposed t! 
a glow discharge and the surfac? 
becomes discolored due to the de 
composition of the plastic unde! 
ion bombardment. 

(Books on p 256) 
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solders! 


| goer another first from Frenchtown ...a 
firmly bonded metal-to-ceramic coated surface 


to which a metal or metallized ceramic may be 
hard soldered up to 2200° F. 


MOLCOTE, applied to ceramic bodies by a special 
Frenchtown process and fired at high tempera- 
ture, offers distinct advantages over existing coat- 
ings. Its versatility permits use in a wide latitude 
of high temperature assembly manipulation. And, 
its extreme refractory qualities defy the attack of 
solders of the copper-silver, silver, and pure 
copper types. 


With MOLCOTE, no expensive preliminary proc- 
essing is required. You may use it immediately 
for any high temperature solder operation. 


MOLCOTE’s solder bonds are exceptionally strong 
to the point of fracture of the ceramic, making it 
ideal for such applications as vacuum type ceramic 


CALIFORNIA 
REPRESENTATIVE: 
Edwin E. Starr, 
4101 Rhodes Ave., 
North Hollywood, 
Cal. STanley 7-5879 


trenchtown 


84 MUIRHEAD AVENUE i 


envelope electronic equipment assemblies, support 
insulators, condenser shafts, hermetic seals, wave 
guide windows and a host of others. We’d like you 
to know more about the unlimited possibilities of 
MOLcoTE. Bulletin 1155 contains complete en- 
gineering details. Write for your free copy. 


Bulletin 1155 contains com- 
plete engineering data on 
MOLCOTE, Frenchtown’s met- 
allized ceramic coating for use 
with all types of hard solders. 
Write for your copy. 


VISIT US AT THE SHOW! 


We'll be pleased to show you 
how MOLCOTE can help your 
product at our Booth No. 215, 
Design Engineering Show, 
Convention Hall, Philadelphia, 
May 14-17, 1956. 


trearbiens "OO COP as emeene emer 


PORCELAIN 
COMPANY 


TRENTON 9, NEW JERSEY 


For more information, turn to Reader Service Card, Circle No. 555 
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sa micro=- 
processed 


to meet your most exacting 
spring specifications 


For High Strength and High Endurance 
— specify microprocessed I-S springs of 
beryllium copper. These unique springs 
are particularly suited for applications 
requiring non-magnetic, corrosion- 
resistant properties, with excellent elec- 
trical conductivity, and stability. The 
inherent advantages of this ideal spring 
material — combined with I-S special- 
ized engineering techniques in manu- 
facture — assure absolute conformity to 
your critical spring requirements, 


I-S Design Service saves you time and 
money! For recommendations on spe- 
cific spring problems, check with I-S. 
Samples and short runs can be supplied 
quickly and economically! 


For Additional Information consult 
Sweet’s Product Design File or write for 
our latest Catalog. 






INSTRUMENT “MICRO - + PROCESSED” 
SPECIALTIES CO. INC. 


224 Bergen Bivd., Little Falls, N.J. 


Telephone: Little Falls 4-0280 —«—-*#RMHHUM Corre ieee 


VISIT US AT THE SHOW! SEE THE I-S BERYLLIUM COPPER SPRINGS 
EXHIBIT AT BOOTH 120, DESIGN ENGINEERIN SHOW, CONVENTION HALL 


For more information, turn to Reader Service Card, Circle No. 562 
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Aluminium in Contact with Othe 4 
Materials. The Aluminiu ) 
opment issn., London, V 









land. 1955. Information Bul etiy 





21. Paper, 5% by 8% in. 
Price $0.50. 

Appropriate measures for 
most effective use of aluminuy 
cantact with other materials q, 
deseribed. Brief notes on the cayy 
and types of corrosive attack, esse, 
tial; to subsequent explanation, 
followed by a discussion of 4 
principles of preventing attack ay 
at greater length, by accounts of th 
behavior of aluminum in cont 
with specific materials. 

Two important tables show 1) y 
approximate grouping of aluminy 
and its alloys for exposure in run 
industrial and marine areas, and? 
the behavior of couples involviy 
aluminum when exposed to partic 
lar environments such as mari 
industrial or total immersion. 4 
appendix summarizes the nature 
metallic corrosion. 




























The Properties of Aluminiun 
and Its Alloys. The Aluminiu 
Development Assn., London, W. 
England. 1955. Paper, 5% by 8's ir 
204 pp. Price $1.25. 

First published in 1942, this bull 
tin was revised in 1944 and 194 
The present edition covers the 19 
revision of British standards fu 
aluminum and aluminum alloys f 
general engineering purposes. It als 
incorporates data for alloys as spe 
fied for aircraft use and the pr 
prietary names under which mal 
compositions are supplied, includiy 
separate lists indicating the com 
sitions of alloys other than Britis! 


Materials Handbook, Eighth Edi 
tion. George S. Brady. McGraw 
Hill Book Co., New York 36, N. } 
1956. Cloth, 6 by 9 in., 1018 
Price $11.00. 

This edition. of the encyclopedii 
covers approximately 10,000 matt 
rials. It concentrates on supplyin 
the most essential and useful info! 
mation on characteristics, sources 
substitutes and properties of metal 
alloys, abrasives, refractories, woot 
industrial and plating chemicals a! 
others. Included also is a section 0! 
economics. 

The book will be particularly ust 
ful as a reference for purchasilf 
agents, engineers and_ executivé 
who are seeking a brief summary " 
the characteristics of a material. 































Powder Metallurgy—Now (N° 
Techniques, Improved Propertie 
Wider Use). F. V. Lenel. Americ’ 
Society for Testing Materials, Pl 
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Specifications for the machined parts 
Ow 1) q of this Noma lawn sprinkler unit call 
aluminyy for Bridgeport Leaded Commercial 
in rura Bronze Rod, Alloy 89. For the riser 
S, and} tube, Bridgeport Rich Low Brass,Hex- 
involvinia agonal Rod was recommended. All the 


stampings for formed parts were made 
from economical sizes and gauges of 
Bridgeport Yellow Brass, Alloy 37. 
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+ com) Photos courtesy Noma Spray Division, Noma Lites, Inc. 
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Whether it’s machined or formed—there’s a 
«Bridgeport HIGH |. Q@-. Alloy to match the job! 


; 
yy 


) mate 
ipplying 
1 infor 
ete tt Producing a lawn sprinkler unit such as this requires | volve one or many components, you can profit by 
wood a variety of metalworking operations. Bridgeport using Bridgeport alloys. Your nearest Bridgeport 
als an High I.Q.* alloys can meet all the requirements of sales office will be glad to help you select the alloys 
tion @ your operations because they are job-matched to best suited for your particular job. 
rly use each production step. Whether your products in- *High Inner Quality 
chasing 
cutive 
nary 0 
rial t BRIDGEPORT BRASS 

Nef 
verti Offices in Principal Cities - Conveniently Located Warehouses 
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Sridgeport Brass Company, Bridgeport 2, Connecticut . In Canada: Noranda Copper and Brass Limited, Montreal 


For more information, turn to Reader Service Card, Circle No. 630 
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"50% reduction 
in machining time... 
finer finish...few scrap losses” 


Aluminum valve housing for Chemox oxygen breathing apparatus. 


A a sand casting, this part required twelve separate machin- 
ing operations, with their inherent hazards of scrap 
losses, tool breakage and production delays. Made now as an 
investment casting by Precision Metalsmiths, only six machin- 
ing Operations are required. 


Machining and machine-tool time are saved, finishes are 
very much better, and rejections have been reduced to prac- 
tically zero. 

In the above picture, one piece has been cut in half to show 
how complicated and accurate in details investment castings 
can be. Have your designers consider this highly flexible pro- 
duction method and find out how you can save time and money. 
We cast in 160 different ferrous and nonferrous alloys. 


The book, Pour Yourself An Assembly, describes this versatile 
process. For a copy and for quotations on your investment 
casting requirements, write Precision Metalsmiths, Inc., 1077 
East 200th Street, Cleveland 17, Ohio. 


pour yourself an assembly with 


For more information, turn to Reader Service Card, Circle No. 578 
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adelphia, Pa. 1955. Paper } 
in. 84 pp. Price $1.50. 

This 4th Gillett Memoria! Lew 

Powder Metallurgy was renal 
it the 1955 Annual Meeting , 
ASTM. Dr. Lenel, who has been 
member of the teaching staf j 
censselaer Polytechnic _ Insti, 
since 1947, evaluates some of j 
developments in powder metallyy 
since World War II. Subjects ; 
clude high strength structural pari 
aluminum powder metallurgy, pel 
extrusion of magnesium ally 
beryllium powder metallurgy, » 
der rolling, cermets and transpig 
tion-cooled materials. 


yy 


High Temperature Technolog 
Materials, Methods, and Me 
urements. Edited by I. E. Cay 
bell. Sponsored by The Electrochg 
ical Society. John Wiley & Sm 
Inc., New York 16, N. Y. i 
Cloth, 6 by 9 in., 526 pp. Price $159 
This is a concise account of reea 
developments in the high tempe 
ture field by 35 research workers, 
covers methods used in producti 
and explains techniques for meas 
ing properties. According to { 
editor, it was not possible to inch 
an extensive treatment of metalj 
materials. “A~ brief discussion 
metallics is presented to point ¢ 
their potential usefulness in sped 
applications and their shortcoming 
as materials of construction for hig 
temperature.” The materials di 
cussed more fully are oxides, carbullj 
and graphite, carbides, borides, sim 
cides, nitrides, sulfides and cermei 


Physical Metallurgy and Heiff 
Treatment of Titanium Alloy® 
Mallory-Sharon Titanium Cone 
Niles, Ohio. 1955. Cloth, 6 by 90 
59 pp. Price $1.00. 

The purpose of this report is | 
define and clarify titanium alli 
heat treatment for the benefit 0 
both producers and fabricators. | 
covers three major subjects: “Theor 
of Hardening,” “Annealing” atl 
“Hardening.” The latter two maj! 


g 





Progress in Plastics 
Coming in June 


A staff review of the major de- | 
velopments that have occurred | 
since the last National Plastics | 
Exposition two years ago. It | 
will not only cover new materi- | 
als and fabricating techniques, 
but will also point up the emer- 
gence of more complete engi- 
neering data on plastics. 
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Photograph shows CARBOFRAX® brick, 
raised to white heat (2460°F) in kiln, 
being plunged halfway into cold water 
— without spalling or cracking. 


third in a series... 
THERMAL SHOCK RESISTANCE 


usual Properties of Refractory Materials 


mal Shock Resistance in a refractory enables it to 
stand rapid recurring temperature changes without 
ing and cracking. Several properties affecting the degree 
esistance include: thermal conductivity, ultimate 
gth, thermal expansion and modulus of elasticity. 
number of refractories developed by Carborundum are 
for having these properties in the ranges that insure 
heat shock resistance. They successfully meet the 
Ses and strains imposed by intermittent firing and by 
heat releases in restricted areas. In packaged steam 
rator service, for example, they are far superior to other 
g materials. Similarly, they have produced outstanding 
ts in rapidly-heated quickly-cooled crucible type melt- 


furnaces, in heat treating furnaces, incinerators, still 
gs, etc. 
'e Current issue of Carborundum’s magazine “Refrac- 
features a comprehensive article on heat shock. It 
‘ter suggestions helpful to you in handling a condition 
nature. Send for your copy today. 


CARBORUNDUM 


Registered Trade Mark 


VALUABLE INFORMATION FOR USERS OF: 


REFRACTORIES @ CASTABLE CEMENTS @ POROUS PLATES AND TUBES 





CATALYST SUPPORTS @ OXIDE, BORIDE, NITRIDE AND CARBIDE 
HIGH-TEMPERATURE MATERIALS @ CERAMIC FIBER 


all in the new magazine “Refractories” 


—-———— — ———MAIL THIS COUPON TODAY——————— 


Dept. R56, Refractories Division 


The Carborundum Company, Perth Amboy, N. J. 


Please send me the forthcoming issue of ‘’Refractories’’. 


0 EE he ee | EE ee 


Company___ 
Co Se 


ee! 


For more information, turn to Reader Service Card, Circle No. 424 
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1405 Walick Road, North Tonawanda, N. Y. 


Product 


PLASTICS IN ACTION 













desian 
that gel 


On the lookout for assembly savings? Production 


short-cuts? Improved appearance or service life, or 


both, for what you make and sell? 


A typical example of how thousands of companies 


have solved problems like this by designing with 


Durez may be on your bureau this minute. It’s the 


motor bearing support in the new Schick ‘‘25 


With weight, close dimensional control, and impact 


strength at a premiu 


yields advantages on all three counts. Notice the 


number of complex 


m, the right Durez phenolic 


inserts—a Durez design 


factor that is shaving costs in many a product. 


What else must you have in a material... 
to heat, moisture, acids, mild alkalies 


insulation— lustrous 


self- 


molded-in finish? Here you 


have them all, in combinations to fit your job. 


Look into these engineering plastics now. Talk 


with your molder 
our technical help. 


DUREZ PLASTICS DIVISION 


HOOKER ELECTROCHEMICAL COMPANY 


and feel free to make use of 


Phenolic Plastics 
that fit the job 


4oOKER 


HO CALS 
‘PLASTICS 


For more information, turn to Reader Service Card, Circle No. 582 
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BOOKS 










subjects are subdivided iy 
alloy types: alpha, marter 
metastable beta alloys. The data a, 
based on an investigation carried out 
under a Navy contract at the Mal. 
lory-Sharon Research Laboratory 
Included are 32 illustrations, ap jp 
dex and a reference section. 


. three 
tic and 








Nuclear Metallurgy, A Sympy 
ium on Behavior of Materials j, 
Reactor Environment. The Amer. 
can Institute of Mining and Mety. 
lurgical Engineers, New York 
N. Y. 1955. Paper, 8% by 11 in, g 
pp. Price $3.75. 

This book contains six technig) 
papers presented at the Anny 
Meeting of the AIME in New Yor 
in February 1956. The papers are: 
“General Problems in the Applic. 
tion of Materials in Reactor 
vironments,” “The Behavior of M, 
terials in Aggressive Liquid Metals’ 
“Behavior of Materials in Nop. 
aggressive Liquid Metals,” “Th 
Application of Materials in Loy 
Temperature Water and Organic 
Liquid Cooled Reactors,” “Structural 
Materials for Use in the Pressur. 
ized Water Power Reactor” ani 
“Corrosion of Materials in Fused 
Hydroxides.” 


REPORTS 


> “am De 7 


Seal materials Wear of Typical 
Carbon-Base Sliding Seal Material 
at Temperatures to 700 F. Robert lL. By. 
Johnson, Max A. Swikert and John & 
M. Bailey.. Feb 1956. 22 pp, diagi, 
photos, tables. Available from Nv 
tional Advisory Committee for Aere- 
nautics, 1512 “H” St. N.W., Wasi. 
25, D.C. (NACA TN 3595) 

Wear and friction studies wert 
made with carbon-type seal materials 
sliding against tool steel, stainless 
steel and chromium-plated steel # 
temperatures to 700 F and a sliding 
velocity of 10,000 fpm. Wear wa‘ 
several times greater at 500 F and 
above than with no heat added fv! 
all carbon materials. The mating m+ 
terial had more effect on wear an! 
surface failure than did the use 0 
various impregnants in the carbo. 
Chromium plate gave less wear tha! 
the other mating materials under @! 
conditions of the experiment. 


nee 


Creep in reinforced plastics !" 
fluence of Temperature on Cree) 
Stress-Rupture, and Statice Pro} 
erties of Melamine-Resin and Sil 
cone-Resin Glass-Fabric Laminate 
William N. Findley, Harlan WV: 
Peithman and Will J. Worley, '/n'" 
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Spins in salt water— Pencil points to “pitLoc” im- parts are Monel precision castings made by Inco 
peller that spins in salt-water at 6000 RPM. Allthree for Pitometer Leg Corporation, New York City. 




























With Inco Precision Casting, precision-balanced impeller 


| needs no milling, little hand filing 


pg 














Typical 
aterials 
ybert I. ; a 
d John a These parts go into a “sea speedome- balance the impeller. Jnco precision © Advantages of 
, diags, Meter.” It’s a Pitometer Log that trans- casting eliminated all milling. It re- °° ° 
ym No Mie lates water velocity under a ship into duced the hand filing appreciably, too. INCO Precision Casting 
r Aer Hi knots. And w | “me > . 
Wash. aieied tee pea peo get Where —, or sare with @ Save up to 60% of production costs. 
were you know why the parts are made of Inco precision casting? e Longer life with harder alloys. 
em Monel* nickel-copper alloy. Do you havea part which is6 inches _ e Little or no machining required. 
tainless For the Monel castings, the people by 5 inches or smaller? Does it weigh © Wider design latitude. 
teel at J Who make “prrLocs” called on Inco’s under 3 pounds? Require starting 
sliding MP “know-how” with nickel alloys. tolerances as close as plus or minus  ® Higher alloys at lower cost. 
ar Was 005 inch per linear inch? And need 
F and Inco precision casting 5 or more fabrication steps? If so, 
ded for cut machining time 30% there’s a good chance you can cut cost Get This Helpful New Booklet 
ing ms agin and improve design by having the part Trying to keep costs in line on some 
we ” that’s “ round figure for all three precision investment fae by taco pak het Then write for new 16- 
use 0 parts, The time-saving is nearer 50% : ve ; page booklet, “Cast to Outlast.” Con- 
carbon. in machining the intricate ribbed cover BOP Pea See, ee high- tains many case histories detailing 
ar than you see at right. Inco precision casting melting point alloys from carbon how others cut costs with Inco pre- 
der all also enabled “prrLoc’ engineers to re- steel to the new super alloys. cision castings. There is a good chance 
design this part. Reduce its wall thick- *Registered trademark this helpful data will suggest a practi- 
ss In ME vess. Improve its geometry. Minimize THE INTERNATIONAL NICKEL COMPANY, INC, | cal way to cut your costs, too. 
Creep, scrap. 67 Wall Street New York 5. N.Y. 
2 - . 
5 Sil Previously, when the center impeller iXCO, 
[ ‘as sand cast, “pPITLoc” machinists & ae 
nates. d t il] 4 TEADE MARE 
on W o mill the ribs. And they had to nc¢co as ings peer ee See Y, if j 
fal ind file the webs between the ribs to —— on entrituge 
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Important! 
Specify TEFLON 

by its 
properties! 





TEFLON can provide extraordinary physical, electrical, 
and chemical properties, but these properties cannot be 
taken for granted. 


The method used to convert Teflon powder into fin- 
ished rods, sheets, and tubes greatly affects the quality 
obtained. This quality, in turn, governs the properties of 
the end product. 


So to assure performance, actually specify not only 
Teflon but also the important properties required. 


Two grades of Fluoroflex-T deliver the optimum prop- 
erties you specify for Teflon. 


(1) “Electrical grade” Fluoroflex-T is certified to con- 
form to all important electrical and physical proper- 
ties. It meets the most critical requirements. 

(2) A more economical “mechanical grade” satisfies all 
chemical and thermal needs and offers up to 50% 
greater resistance to elongation under mechanical 


loads. 


Both grades are produced under exacting quality con- 
trol standards and are stress relieved to insure that ma- 
chined parts are dimensionally stable. 


Send for data or better still tell us what specific 
properties are important for your application. 
® Teflon is a DuPont trademark. Fluoroflex is a Resistoflex trademark. 


RESISTOFLEX 


CORPORATION . Roseland, N.J. Western Plant: Burbank, Calif. 


Warehousing Distributors: Western Fibrous Glass Products, Los Angeles, Calif.; F. B. Wright 
Co., Detroit, Mich.; Colonial Kolonite Co., Chicago, III.; Industrial Safety Supply Co., Hart- 
ford, Conn.; Lone Star Rubber Co., Houston, Tex.; Flow Products, Inc., Chicago, III. 


For more information, turn to Reader Service Card, Circle No. 620 
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of Ilhunois. Jan 1956. 
photos, table s. 4 waalable 


; ‘ 
tional Advisory Commattes 


fics, 1512 “H” St. NV 
25, D.C. (NACA TN 3414) 
Results of static-tension 
compression, tension-creep a: 
to-fracture tests of melami 
and silicone-resin glass-fabr 
nates at temperatures up to 4 
600 F, respectively. Creep data gyp. 
ply additional evidence that the pe. 
cent increase in strain from op 
given time to another given time ; 
independent of stress. Effect of stress 
time and temperature are summa. 
rized by an equation based on th 
activation-energy theory and a powe 
function of time. 


VLU 


Porous materials On the Pere. 
ability of Porous Materials. FE. Cu. 
son Yates, Jr. Jan 1956. 31 
diags. Available from National Ad. 
visory Committee for Aeronautics 
1512 “H” St. N.W., Wash. 25, D. 
(NACA TN 3596) 

Experiments showed permeability 
of porous materials to be appreciably 
affected by the absolute pressure 
level, choking of the flow and mate- 
rial thickness. Moderate bending of 
the material caused no _ noticeable 
change in the permeability. Simple 
calculation and correlation proce 
dures were developed for determi 
ing permeability with reasonabi 
accuracy when experimental data 
are limited. The work was done with 
rolled Monel metal cloth and sin- 
tered bronze. 


Alumina cutting tools Literatur 
Survey on Aluminum Oxide Bas 
Cutting Tools. F. S. DeLacey, Wat 
ertown Arsenal. Aug 1954. 20 i. 
Available from Office of Technica 
Services, Dept. of Commerce, Was! 
25, D. C. 50 cents. (PB 111759) 


Declassified AEC reports 

Photocopies, of the following I 
ports may be obtained from Atom 
Industrial Forum, Inc., 260 Madiso! 
Ave., New York 16; Georgia Inst 
of Technology Library, Atlanta; 
John Crerar Library, 86 E. Rar 
dolph St., Chicago 1; or Stanford 
Research Inst., Stanford, Calif. A" 
asterisk (*) following the numbe! 
of pages indicates that a full siz 
printed copy of the report may le 
purchased from Office of Technical 
Services, Dept. of Commerce, Was! 
25, D.C. 


Hot water corrosion Corrosion © 
Metals in High Temperature W ate! 
at 500 and 600 F. S. C. Datsko an 


1? 


For more information, Circle No. * 
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Towers designed and fabricated by American Bridge Division of United States Steel for 
Florida Power Corporation. Erected by Southeastern Utilities Service Company, Miami, Fla. 


26 tons of weight saved by USS MAN-TEN Steel 





ia si 
=  - Oe ean 


saves $7,200 in erection costs 


Because power transmission towers 
are frequently installed in locations 
far removed from regular means of 
transportation, every pound saved 
reduces shipment and erection costs. 

The four towers crossing Old 
Tampa Bay from the Florida Power 
Corporation’s Higgins plant forcibly 
illustrate this fact. These towers, 
built 198 ft. high to provide a 100 ft. 
clearance over mean low water, had 
to be designed to resist hurricane 


force winds of 135 mph, with an over- 
load capacity factor of 1.25. 

The high strength required was 
readily obtained by using USS Man- 
leN Steel rather than plain carbon 


UNITED STATES STEEL CORPORATION, PITTSBURGH - 


NATIONAL TUBE DIVISION, PITTSBURGH - 


steel in the tower legs. At the same 
time, because of MAN-TEN’s high 
yield point of 50,000 psi, it was pos- 
sible to reduce weight of legs by 26 
tons. This considerable saving in 
steel tonnage reduced the cost of the 
towers even though USS MaAn-TEN 
Steel costs a little more. 

The big saving, however, was in 
cost of erection. 

There were two different rates in- 
volved; one for erection over water 
and one for erection on land. 614 tons 
were trimmed from each of the three 
towers erected over water, resulting 
in a $6,000 saving. The tower erected 
on land weighed 6 tons less, provid- 


AMERICAN STEEL & WIRE DIVISION, CLEVELAND 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


ing an additional $1,200 saving—or a 
total erection cost saving of $7,200. 

If you are looking for construction 
that will save money for you by re- 
ducing weight, prolonging life and 
minimizing maintenance—at little or 
no increase in first cost—find out 
more about USS High Strength 
Steels—USS Man-Ten, USS Cor- 
Ten and USS Tri-Ten. You'll find 
our 174-page “Design Manual for 
High Strength Steels” extremely 
useful in applying these steels. For 
free copy write—on your company 
letterhead—to United States Steel 
Corp., Room 5233, 525 William Penn 
Place, Pittsburgh 30, Pa. 


* COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. - UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


USS HIGH STRENGTH STEELS 


USS MAN-TEN 


i SOK VST, 


Ten, Oe th a ee 


* USS COR-TEN - 


> A AT. ES 


USS TRI-TEN 
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A large midwestern manufacturer of aluminum parts for household 
appliances was having corrosion troubles. All efforts to keep a fume 
exhaust system in service over the anodizing tanks failed . . . until he 








discovered F-92 structural PVC. In a typical application of this | 


tough, resistant material, his 25’ anodizing tanks were equipped with 
F-92 hoods, which vented fumes to 24” and 32” stacks of the same 
material. 

Sulfuric acid splash and fume from the anodizing tanks can’t harm 
the new exhaust system because it’s completely fabricated of unplasticized 
Polyvinyl Chloride . . . even to the nuts and bolts. Inert to the widest range 
of corrosive processing agents, at temperatures to 165F, this Kaykor 
material also offers such attractive physical properties as high tensile and 
flexural strength, hardness, abrasion resistance, and electrical and thermal 
insulation properties. 

Well equipped, highly experienced Kaykor fabricators across the 
country stand ready to solve your corrosion problems with standard 
or custom designed equipment and parts of VYFLEX F-92 PVC. 

GET THE FACTS! Write for complete information in new Bulletin 
““F'-92”’, available free on request to Kaykor Industries, Inc., 4405 
Broad St., Yardville, New Jersey, or ask your local Kaykor fabricator. 


® 
KAYKOR INDUSTRIES INC. 





YARDVILLE, NEW JERSEY 


For more information, turn to Reader Service Card, Circle No. 519 
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Division of Kaye-Tex Manufacturing Corp. | 
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Calvin R. Breden. Argonne Nationgj 
Lab. and Babcock & Wilcox Co. Re. 
search Center. Oct 6, 1954. 203 pps 

Corrosion behavior of a serieg of 
structural materials, including zir. 
conium and zirconium alloys. Dis. 
cusses effects of several water treat. 
ments not generally used which were 
employed in an attempt to minimize 
corrosion. 


Conductivity of refractories Th. 
Measurement of Thermal Conductiy. 
ity of Refractory Materials. W. D. 
Kingery and F.. H. Norton. Masso. 
chusetts Inst of Technology. Oct 1, 
1955. 16 pp.* 

A quarterly progress report giy. 
ing thermal conductivity data for 
the magnesium oxide-silica and al. 
mina-zirconia systems, and for poly- 
crystalline titanium dioxide. Infrared 
absorption data in the temperature 
range from room to 2150 F are re 
ported for fused silica and sapphire. 
An expression for radiant heat 
transfer in opaque powders is de 
rived. 


Zirconium cups The Development 
and Production of Heavy-Walled 
Back-Extruded Zircaloy-2 Cups. J. G. 
Goodwin and R.. W. Tombaugh. 
Westinghouse Electric Corp., Atomic 
Power Div. Oct 29, 1955. 46 pp. 

Discusses 1) bar stock prepara- 
tion, 2) -development work at Scaife 
Co., Aluminum Co. of America, Wy- 
man-Gordon Co. and Westinghouse’s 
Bettis plant, and 3) production of 
the cups at Bettis, with detailed pro- 
cedure for extrusion. 


Boron carbide irradiation Fffect 
of Irradiation on Hot-Pressed Boron 
Carbide. W. D. Valovage. Knolls 
Atomic Power Lab. Nov 15, 1955. 
45 pp.* 

Hot-pressed boron carbide was ir- 
radiated in a vacuum, in helium, and 
in sodium to determine the quantity 
of helium released and the physical 
stability of this material after burn- 
ups as high as 36% of the B” atoms. 
It was found that extensive physical 
damage occurs, beginning with loss 
of hardness and cracking after very 
low burnup and increasing with 
burnup until, at 36% burnup, com- 
plete granulation results. At each 
level of burnup investigated, speci- 
mens irradiated in sodium were dam- 
aged more extensively than speci- 
mens irradiated in vacuum or it 
helium. 


Plating reactor metals Electro 
deposition of Beryllium, Thorium, 
and Zirconium from Fused-Salt 
Baths. J. A. Gurklis, J. G. Beach 
and C. L. Faust. Battelle Memorial 
Inst., Nov 4, 1952. 26 pp.* 
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PARTS THAT FLOW 
like toothpaste out of a tube 


Yes, it’s just as quick as that. The produc- 
tion of intricate precision parts by the 
Harper extrusion method. They flow 
through the die like toothpaste from a tube. 
The process is so flexible it is able to 
handle small orders fast. Die costs are low. 
Copper-base alloys, carbon steels, alloy 
steels, as well as the tougher stainless 
steels, heat-resistant alloys and even tita- 
nium, can be extruded because glass is used 
as a lubricant. Check these advantages: 
Machining reduced or eliminated 
Close tolerances 
Wide range of shapes 
No welding 
Quick delivery 
Write for “Extrusions by Harper.” 


Other Harper Divisions 

The Bolt Division offers over 7000 indi- 
vidual fastening items—bolts, nuts, screws, 
rivets, washers of brass, bronze, monel, 
stainless and aluminum in stock ready for 
shipment. Special parts by the Harper 
“Flo-Form” method can be produced eco- 
nomically. 

The Aero Division produces all types of 
fastenings from high-temperature metals 
and titanium. Years of experience in work- 
ing with tough metals give our engineers 
a valuable background that is available 
to you. Write for information. 


THE H. M. HARPER COMPANY 
8201 Lehigh Road, Morton Grove, III. 


Extiuded Shapes- 


HARPER 


For more information, turn to Reader Service Card, Circle No. 471 
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TYPES AVAILABLE 





® Hydrogen Reduced Iron 
Powder 


Annealed Electrolytic Iron 
Powder 


Ferrous Alloy Powders 


Special Grade Iron 
Powders 


FABRICATORS! 


Pyron Metal 


for 


BETTER POWDER METALLURGY 








Powders 


METALLURGICAL USES 





© Bearings and Structural 
Parts 


Scarfing and Welding Rods 
Cutting Wheels and Tools 
Friction Materials 

Seed Cleaning 
Pharmaceutical Use 
Chemical Applications 


A test sample of the NIAGARA 100 
MESH IRON POWDER will prove to 
you that you CAN eliminate dimen- 
sional growth problems on iron-copper 
parts. 


Write for Information and Technical Data to: 


PYRON CORPORATION Box E, LaSalle Station, Niagara Falls, N. Y. 












Fee 


For more information, turn to Reader Service Card, Circle No. 472 
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ENGINEERS 
ae COMPANIES 
Stele | mal xs 






Eugene C. Clarke, Jr., has beep 
elected president of Chambersburg 
Engineering Co. 

Robert B. Boswell has been named 
divisional chief engineer in the newly 
organized Forge and Foundry Diy, 
Chrysler Corp. 


Robert Rulon Miller has assumed the 
presidency of Dixon Corp. 


O. H. Davol, formerly chief engineer, 
General Engineering Dept., Electro 
Metallurgical Co., has been appointed 
manager of that department. Also 
promoted in the same department 
were S. S. Blackmore to assistant 
manager, and H. M. Huse to consult- 
ing engineer. 


David E. Deutsch has joined the 
technical staff of Fansteel Metal- 
lurgical Corp. as senior metallurgist. 


Dr. S. C. Ogburn, Jr., vice president 
—Research and Development, Foote 
Mineral Co., has retired. He will 
continue to serve the company as a 
management consultant. 


Dr. Heinz G. F. Wilsdorf, principal 
research officer, National Physical 
Laboratory, Council for Scientific 
and Industrial Research, Pretoria, 
Transvaal, Africa, will join the staff 
of The Franklin Institute early in 
the summer as senior research met- 
allurgist in the Solid State Physics 
Div. 


Arthur C. Treece has been appointed 
general manager of General Elec- 
tric Co.’s Plastics Dept. to succeed 
John L. McMurphy who has been 
named manager of a special study- 
team on the Chemical and Metal- 
lurgical Div.’s insulation businesses. 


Hicks B. Waldron has been made 
manager-manufacturing engineering 
for GE’s Distribution Assemblies 
Dept. 


Jesse L. Powers has been advanced 
to general manufacturing manager, 
Buick Motor Div., General Motors 
Corp. 

John J. Hartz has been made devel- 
opment manager for all tire manv- 
facturing divisions of The Goodyear 
Tire & Rubber Co. 


Frederick M. Rutledge has been ap- 
pointed chief control engineer, 2nd 
Crayton H. Schwestka chief design 
engineer, The Hays Corp. 


(More News on p 268) 
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his cornfield once looked 
hopelessly over-grown with 


weeds, 


Now the weeds are under control. Yet 
not a single hoe ever touched the soil. 

Give the credit to 2,4-D, an amaz- 
ing chemical discovery. It destroys only 
broad-leaved weeds. And gives food 
plants like corn, wheat, rice, oats and 
barley a new lease on life! 

Unlike older weed killers, 2,4-D is a 
hormone-type herbicide. It disrupts the 
normal growth of broad-leaved weeds. 
in three or four weeks, they’re dead. 

What’s 2,4-D? Actually, 2,4-di- 
chlorophenoxyacetic acid. And there 
vere tough problems to overcome at 





nearly every stage of its development. 
Corrosion, for example, was a con- 
stant threat to the life of equipment — 
and to the purity of the final product. 
So Nickel and Monel* nickel-copper 
alloy are specified for pipes and fit- 
tings, steam coils, reactors, centrifuges, 
dryers, tanks and other equipment used 
in making and handling 2,4-D. 
Nickel and Monel nickel-copper 
alloy protect product purity. And they 
resist corrosion as few metals do! 


4 


Tuck that information away where 
it will be handy. You may be able to 
use it in solving a problem of your own. 


Better still, do this — now. Send 
for “Standard Alloys for Special Prob- 
lems.” This bookiet summarizes the 
properties, applications and available 
forms of all the Inco Nickel Alloys. 
Write us for a copy. Use it to help you 
select the most suitable metal for your 
job. The International Nickel Company, 
Inc., 67 Wall Street, New York 5, N.Y. 


NCO. INTERNATIONAL NICKEL 





TRADE MARK 


Nickel Alloys Perform Better, Longer 


*Registered Trademark of The International Nickel Company, Inc. 


For more information, turn to Reader Service Card, Circle No. 573 
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BOOTH 616 
DESIGN SHOW 


NYLON 
PRODUCTS 


Facilities include experi- 
enced Design and Engi- 
neering of new parts and 
assemblies, and those to 
be converted to Nylon. We 
can help you determine 
the feasibility of conver- 
sion to Nylon—especially 
where metal-to-metal con- 
tact or wear is presently 
involved. 


Component Parts and As- 
semblies expertly molded 
from Nylon—on a produc- 
tion manufacturing basis, 
or experimental work. 
From thin wall to thick wall 
parts. Fabrication facilities 
available. Prompt atten- 
tion to all inquiries. Sam- 
ples sent on request. 


Engineered 
Nylon 
Products, 
Inc. 


SPECIALISTS IN MOULDING 
NYLON INDUSTRIAL PRODUCTS 


1316 SOUTH OLIVE STREET 
SOUTH BEND, INDIANA 








For more information, Circle No. 601 
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news of | ENGINEERS 


Dr. John M. Snider has assumed 
charge of The Henry Co.’s research 
into high temperature sealants for 
the aircraft and guided missiles in- 
dustry. 


Rame W. Bull has been named su- 
pervisor of electronic instrumenta- 
tion, Electrical Engineering Re- 
search Dept., Armour’ Research 
Foundation of Illinois Institute of 
Technology. Other new appointments 
in the Foundation include Alfred 
Ritter as supervisor of hydrody- 
namics, Propulsion and Structural 
Research Dept., and Edwin A. Swire, 
supervisor of organic and polymer 
research, Chemistry and Chemical 
Engineering Research Dept. 


Wilbur E. Kelley has been elected 
president of Walter Kidde Nuclear 
Laboratories, Inc. 


Joseph P. Crosby, vice president and 
director, The Lapointe Machine Tool 
Co., has been appointed director of 
the Metal-Working Equipment Div., 
Business and Defense Services Ad- 
ministration, U. S. Dept. of Com- 
merce. 


Fred H. Hehemann, chief engineer 
of Lunkenheimer Co., has retired 
after 52 years with the company. 


Dr. John G. Thompson has retired 
from his position as chief of the 
Metallurgy Div., National Bureau of 
Standards. 


news of | COMPANIES 


Alan Wood Steel Co. has authorized 
the construction of a new factory 
for its Penco Metal Products Div. at 
Oaks, Pa. 


Albany Products Co., Inc., Connecti- 
cut Ave., South Norwalk, Conn., has 
been founded to manufacture headed, 
machined and forged fasteners made 
from corrosion and heat resistant 
alloys. 


American-Marietta Co. and The 
Presstite Engineering Co, have ap- 
proved an agreement providing for 
the sale of the entire assets and 
business of Presstite to American- 
Marietta. 


Borden Co. recently announced that 
it is constructing a new polyvinyl 
chloride resin plant at Leominster, 
Mass. 


(More News on p 270) 


MATERIALS & METHODS 


REINHOLD 





] RESISTANCE WELDING: Theory and y 


se 
by the Resistance Welding Committee, ” 


imerican d 
i Society. Compiled by leading experts in the fle Covers 
iprinciples, definitions of terms, processes, machin« 
itrols, electrodes, jigs and fixtures, welding symbo 
ability of metals, precautions required, weld quality, 
fications, control, and the welding of aluminum. 
1256, $4.59 

(] SODIUM, Its Manufacture, Properties and Us. 
by Marshall Sittig. Combines latest developments in thy 
manufacture, handling and use of sedium with a critica) 
coverage of its physical, chemical and thermodynam\ ptop 
erties. Amply supplied with flow sheets, equipment illustra 
tions and photos of actual sodium handling operations. (Cop 
tains over 2,000 references to published literature 

ACS Monograph, 1956, about $8.99 


[}] POLYESTERS AND THEIR APPLICATION; 
by Biorksten, Tovey, Harker and Henning. The first com. 
prehensive survey of the polyester field from raw materia); 
to fabricated products. Text plus over 3,300 references cover 
almost every phase of the production and use of polyesters 
including saturatéd polyesters used in the production of 
fibers, films, elastomers and foamed plastics. 

1956, $10.00 
{}] BRAZING MANUAL by the Committee on Brazing 
and Soldering, American Welding Society. Describes the 
principles, equipment and procedures involved in the § 
major brazing processes; each operation from surface 
preparation to postbraze inspection; and _ techniques of 
brazing aluminum, magnesium, copper, steels, nickel and 
many other metals. 1955, $4.75 


() ELECTROPLATING ENGINEERING HANDBOOK 
edited by A. K. Graham. Brings you newest information on 
processing techniques and the engineering factors involved 
in constructing and installing plating equipment. - Covers 
the design of parts to be plated, specifications, processing 
sequences, testing, maintenance, waste treatment, and 
much, much more 1955, $10.00 


._] HANDBOOK OF BARREL FINISHING by Ralpi 
F. Enyedy. Covers every phase of barrel finishing from 
cleaning and deslugging to coloring. polishing and burnish 
ing in step-by-step sequence. More than 150 complete 
specification sheets provide all the information necessary for 
finishing a large variety of parts. 1955, $7.50 


(] COPPER edited by Allison Butts. Treats almost every 


phase of the chemistry and metallurgy of copper, its 
alloys and compounds. Full chapters describe copper min- 
erals and ore deposits; smelting, converting and refining; 
melting and casting; physical and chemical properties; hot 
and cold working; binary and ternary copper alloys; and 
uses of the element in chemistry, biology and agronomy 

ACS Monograph, 1954, $20.00 
[]) TITANIUM AND TITANIUM ALLOYS by /. ! 


Everhart. Summarizes and coordinates the extensive peri 
odical literature which has appeared since titanium became 
of commercial significance. Emphasizes the properties, fab 
rication, machining and applications of commercia) tita 
nium and those alloys now in production. 1954, $2.9 


i] ADHESIVE BONDING OF METALS by George Ep 
|stein. Shows how to determine if an adhesive-bonded joint 
| would be advantageous, what type of adhesive to select, bow 
to employ it, and how to design the joint for best perform 
ance. Covers the chemistry, formulation, and factors alfect- 
ing the strength of adhesive bonds. 1954, $2.95 


[) SHELL MOLDING AND SHELL MOLD CASTINGS 
by T. C. DuMond. Explains how the process works and the 
advantages to be obtained from shell mold castings. Invalu 
able to everyone who must determine when, where, and how 
such castings might best be used 1954, $2.00 
~) RARE METALS HANDBOOK edited by Clifford 4 
Hampel. Latest available data on over 30 of the less-com- 
mon metallic elements previously little investigated 
but now playing most important roles in modern technology 
Information on each element is arranged for quick reference 
to such important aspects as occurrence, production statistics, 
economies, derivation, physical and chemical properties, fab- 
rication techniques, alloys and applications. 1954, $12.00 


[] FABRICATED MATERIALS AND PARTS by 7. © 
DuMond. A comparison of cost and design factors to help 
you select the right metal-forming methods for the greatest 
economy in manufacturing small industrial parts. Contains 
a valuable fold-out chart (over 2% feet long) showing at 4 
glance the cost, design and production comparisons between 
various manufacturing methods. This chart alone is worth 
many times the book’s cost to production men. 1953, $6.50 


FREE EXAMINATION 3 


REINHOLD PUBLISHING CORPORATION 
Dept. M-929, 430 Park Ave., New York 22, N. Y. 


» Cor 
Weld 
Speci 











Please send me the books checked above for 10 days 
FREE EXAMINATION. 


NAME 





(Please Print) 


ADDRESS____ 





For more information, Circle No. 538 
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SMALLER, MORE DURABLE MOTORS. “Slot liners and phase 
separators made with ‘Mylar’ are thinner yet stronger .. . 
contribute to motor-size reductions,’’ reports Westinghouse. 
‘“**Mylar’ makes possible insulation with 7 times the physical 
strength and no reduction in dielectric strength when com- 
pared with conventional insulation—helps us obtain smaller, 
lighter motors that last up to 50% longer.”’ 


Can MYLAR’ help you develop new 


These successful Westinghouse applications of 
““Mylar’’* are only two examples of the way industry 
is taking advantage of the unique balance of prop- 
erties in this tough, flexible, transparent film. Be- 
sidesitscontribution to the electrical-electronics field, 
Du Pont “Mylar” is making possible better products 
for manufacturers in the automotive, construction, 
chemical, textile, sound recording, printing, and other 
major industries. 

Whether you make guided missiles or ladies’ hand- 


GOOD NEWS AT WESTINGHOUSE! 


ELIMINATES REJECT PROBLEM. ‘‘When testing our 
‘Magamp’ magnetic amplifiers under humid conditions, a 
high reject rate occurred. But when we started using ‘Mylar’ 
as the insulating material,’’ Westinghouse engineers report, 
“the reject problem was completely eliminated. That’s be- 
cause ‘Mylar’ combines moisture insensitivity with high 
dielectric strength.’’ 


products .. . improve established ones? 


bags, ““Mylar”’ may be able to help improve per- 
formance . . . increase the over-all value of your 
product. For more information on properties, appli- 
cations and types of “‘Mylar”’ available, send in the 
coupon below. Be sure to specify the application 
you have in mind. 


REG. U.S. PAT. OFF 


*“Mylar”’ is Du Pont’s registered trademark for its brand of polyester film. BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 


DU PONT 


MYLAR 


a @) OG 8 


In Canada, “Mylar” is sold by Du Pont Company of Canada Limited, 
Films Division, P. O. Box 660, Montreal, Quebec. 


E. I. du Pont de Nemours & Co. (Inc.) 
Film Dept., Room MM-é. Nemours Bldg., Wilmington 98, Del. 


Please send your booklet (MB-4) on properties, applications, 
and types of ‘‘Mylar”’ polyester film available. 


Application 





Name 
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Weld Your Own 
Corrosion Resistant 
Plastic Fabrications 
At Lower Cost 
With The AGILE 
“Do-it-Yourself” Kit 


M@ For frequent or occasional use in 
the plant or in the field, fast, sure, 
economical maintenance operations 
on thermo-plastic fabrications are now 
possible with this “Do-It-Yourself” 
Welding Kit. All the necessary tools ~ s 
and supplies are contained in this kit, a» 
plus detailed information guarantee- 
ing a successful welding job. 


This kit includes: (1) a 110-v. welding 
gun with nozzle; (2) 15 feet of nitro- 
gen hose; (3) electrical connections; 
(4) a nitrogen flow-meter with tubing; 
(5) a contour marker; (6) a porosity 
spark tester; (7) marking crayons; 
(8) a cutting-trimming knife; and 
(9) two books on the subject of plas- 
tic welding. 



















To Meet Your Needs for Plastic Ma- 
terials, Fabrications, and Fabrication 
Equipment, American Agile offers... 









. semi-finished component parts of 
polyethylene and polyvinyl chloride, 
component parts for welded fabrica- 
tions, large moldings, weldments, 
spraying and fluidizing equipment. 














Write For Our Complete Catalog — it's free of course 


AMERICAN AGILE CORP. 


Plant and General Offices * 5461 Dunham Rd. ° Maple Hts., O. 
Mailing Address, P. 0. Box 168 * Bedford, O. 

















Here is the highly efficient 
way to produce accurate cast- 
ings with close tolerance. 
and to eliminate machining 
difficulties. If material and 
labor costs have you con- 
cerned, a careful analysis of 
your multiple machining op- 
erations may point up Invest- 
ment Casting as your best 
bet for cutting expenses. 










WHERE COST IS A 
PRIME CONSIDERATION 


Investigate 


INVESTMENT CASTING 
Save Up To 61% on Labor 
Tooling, Machining, 

Scrap Loss and . 

Assembly Time! 


This part, made in 4 


18-8 stainless. is used for 
 Vidaathamsl cladaleal mailelaikts 

































© Send blueprints of 
your requirements. 
Our engineers will 
be glad to quote 
without cost or ob- 
ligation to you. 
Also Shell Molding 
in all alloys. 














SMALL AND LARGE ORDERS 
WELCOME © FAST DELIVERY 






assemblies. Formerly made 
as two separate 


brazed 


pieces and 
now cast tn- one 
saving 


piece po nting up the 


possible 







* Representatives 





in Major Cities 








tay Vistate . e ae Oe 
~—-2 INVESTMENT CASTING CO. ON REQUEST-We will be glad to send 


our brochure and all other data to help 
SS 60 BROWN AVENUE you with your special casting problems. 
e SPRINGFIELD, N. J. 
CASTING 





Write to Dept. B 





For more information, turn to Reader Service Card, Circle No. 581 
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news of | COMPANIES 


Bridgeport Brass Co. has ac 
all the outstanding shares of Hunt, 
Douglas Aluminum Corp. 


270,000 = shar 


commor ITO“ 


exchange for 
Bridgeport Bra 


Clevite Harris Products, Inc. 


new name of Clevite Corp.’s whol] 
owned subsidiary, Harris Products 
Co. 


Climax Molybdenum Co.’s pur 
lybdic oxide capacity will be double; 
by the installation of a second sub. 
limation furnace at its Langeloth 
Pa., plant. 


Crane Co. and Vitro Corp. of Amer. 
ica have entered into a joint opera- 
tion to produce thorium, rare earth; 
and heavy minerals from monazite 
as well as rutile, ilmenite, zircon and 
kyanite. 


General Electric Co.’s Medium Steam 
Turbine, Generator and Gear Dept 
has established a Materials and 
Processes Laboratory at Lynn, Mass, 
with testing facilities valued in ex- 
cess of $750,000. 


Goodrich-Gulf Chemicals, Inc., has 
launched a modernization program 
at its Institute, W. Va., synthetic 
rubber plant now. that Congress has 
approved sale of the facility by the 
government. 


The Holo-Krome Screw Corp. has re- 
vealed the completion of a new Re 
search and Development Div. on th 
grounds of the West Hartford, Conn. 
factory. 


International Harvester Co. has an- 
nounced a plant modernization and 
improvement program for its Wis: 
consin Steel Works to cost almost 
$10 million. 


Kaiser Engineers, Div. of Henry J 
Kaiser Co., has reached an agree 
ment with Jones & Laughlin Steel 
Corp. on a licensing arrangement 
that will allow J&L to use the new 
oxygen converter process for making 
steel. 


The M. W. Kellogg Co. has moved 
into a new building at 711 Third 
Ave., New York City. 


Koppers Co., Inc., announced the 
following first-prize winners in 4 
nationwide design competition for 
molders of plastics housewares: Fed- 
eral Tool Co.; C. B. Cotton & ©» 
Inc.; Bu-Gay Plastic Products, Ine.; 
and Columbus Plastic Products, Ine 
Columbus Plastic was awarded the 
“Best of Competition.” 
(More News on p 272) 
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INTRODUCING the ultimate 
in low cost, high flex modulus 
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=. ~~ Bigelow Lamimat* 




























BIGELOW 


Fiber Glass 
Products 





forcing material and less resin to achieve the same 
thickness as when molding with all-glass mats. 


3. Puts Strength Only Where You Need It. Allows 


you to design more efficiently, without using 
wasteful excess material or unnecessary strength 


4. Cuts Down Fabricating Costs. Because Lami- 
mat can be fabricated in thicker sections at the 
start, it eliminates necessity for costly processing 
or adding layer on layer to achieve thickness. 


And if lightness is a strong selling point 
in your product — Lamimat’s low specific 
gravity gives you a laminate that is light — yet 









Products 
oe ” ANNOUNCING — one of the most important innovations in the 
aoubied . . ° 
ond sub. whole field of plastics . .. a superb new reinforcing. material developed by 
oo the leader in fiber blending — Bigelow. It provides the answer to the major 
hae problem of molders and laminators of reinforced plastics — how to achieve 
t_ opera high flexural modulus at low cost with light weight. The answer — in a 
e earths . 
sondsite word is — LAMIMAT. 
rcon and 
m Steam fy What Lamimat is —A drapeable, uniform, 
ar Dept lightweight mat with a blended organic-glass core 
als and all.clace 
sie and an all-glass face. 
ca What Lamimat does — Enables you to build 
io thicker sections with high flexural modulus and ri NS 
saidbieen considerably less weight than when using mats of 
ynthetic all-glass fibers. 
ress has ; 
by the How Lamimat saves you money — 
1. More Bulk for the Money. Pound for pound, 
has re- Lamimat provides more necessary volume than do 
— “ all-glass mats . . . but costs no more! 
. On the 
1, Conn, 2. You Use Less Material. Because Lamimat is 
lighter and bulkier, you use less poundage of rein- strong. 
has an- 
ion and 
ts Wis- 
almost Whatever you're molding, Lamimat can 
| simplify your job, solve production problems to 
oe your complete satisfaction. Send for technical 
oo data sheet and free samples. 
agree- ; Bee oe ap NOHO8 astngs 200 tées 
n Steel See us in Booth 942—7th National Plastics [yy Te oes 
gement Exposition, New Coliseum, N. Y. C., June 11-15 
he new 


making 


sowed * A Bigelow Trademark 


Bigelow Fiber Glass Products 


Division of 


ed the 
; in 4 
on for 
s: Fed- 
$= 140 Madison Avenue, New York 16, New York 
s, Inc.; 

ts, Inc. CLEVELAND OFFICE 
led the LOS ANGELES OFFICE 


12534 Euclid Avenue 
816 Wiltshire Blvd 


BIGELOW-SANFORD CARPET COMPANY, INC. 


Distributed in Canada by Dominion Rubber Company, Ltd., Textile Division, Kitchener, Ontario. 


For more information, turn to Reader Service Card, Circle Ne. 467 




























BIGELOW FIBER GLASS PRODUCTS — Dept. C 
140 Madison Avenue, New York 16, New York 


Please send Lamimat technical data sheet and free 
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New HIiWS@L Adhesive 
Improves Laminates For 
Printed Circuit Systems 


¢ DOUBLES Bond Strength 
¢ INCREASES Solder Temperatures 


Now. printed circuit temperatures 
are no longer limited by the bond- 
ing agent, but only by the base 
material itself. Copper clad lami- 
nates, using the HYSOL 2217 sys- 
tem eliminates the need for low 
solder temperatures which result in 
poor reliability. Higher tempera- 
tures provide improved reliability, 
reduce soldering cycles, and in- 
crease production. And HYSOL 
2217 bond strength is double that 
of any other process. 


Whatever your bonding 
problems, check HYSOL 
adhesives first. 


¢ Write for details « 


HOUGHTON 


LABORATORIES 
INC. 


HOUGHTON AVE. 
OLEAN, NEW YORK 


In Canada 


130 HYSOL (CANADA), LTD. 
184 Laird Drive 
Leaside, Toronto 17, Ontario 


For more information, Circle No. 571 





news of | COMPANIES 


The James F. Lincoln Arc Welding 
Foundation is offering $20,000 in 20 
cash awards for ideas or suggestions 
that will accelerate progress in are 
welding. Ideas must be submitted 
by July 30, 1956. 


Lindberg Industrial Corp. has pur- 
chased the good will, drawings and 
other assets of the Jet Combustion 
Co. Operations of both companies 
will be merged at the Lindberg plant. 


Metal Hydrides Inc. has completed 
negotiations for underwriting an in- 
tensive research program to develop 
new production techniques for thor- 
ium metal powder. 


Minnesota Rubber & Gasket Co. has 
begun construction on its $500,000 
project which will increase present 
facilities by about 32,000 sq ft. 


Mobay Chemical Co. has announced 
that its new chemical plant will be 
tripled in size as rapidly as engineer- 
ing and construction can be com- 
pleted. 


The New Jersey Zine Co. has con- 
cluded arrangements for the acqui- 
sition of American Cyanamid Co.’s 
plant at Gloucester City, N. J., which 
will be used for the manufacture of 
titanium dioxide pigments. 


Nopco Chemical Co. has begun work 
on its new plant in North Arlington, 
N. J., to be used in the production 
of foamed plastics. 


The Torrington Co. has purchased 
the business and assets of The Pro- 
gressive Mfg. Co. Progressive will 
function as a division of The Tor- 
rington Co. 


Impax, Inc., Ferguson, Mo., has been 
established by Universal Match Corp. 
for the production of precision, high 
strength aluminum impact extru- 
sions. 


Westinghouse Electric Corp. has an- 
nounced plans to build its nuclear 
materials testing reactor near Waltz 
Mill, Pa., instead of at Blairsville, 
Pa., as reported previously. 


news of | SOCIETIES 


The American Institute of Electrical 
Engineers, in cooperation with the 
American Physical Society, the 
American Institute of Mining & 
Metallurgical Engineers, and the In- 
stitute of Radio Engineers, has an- 
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Send 
blueprint } 
or samples 
for 
estimate 








WIRE | 
FORMS| 


and 


METAL 
STAMPINGS | 


We'll prove that our high 
speed production means 
lower unit costs for you! 


You'll save two ways — (1) the ini- 
tial low unit cost made possible by 
high speed machines; (2) precision 
and quality control guarantees accu: 
rate parts and performance. 


STRAIGHTENING AND CUTTING 
Perfect straight lengths to 12 feet. 
.0015 to .125 diameter. 


WIRE FORMS 
.0015 to .125 diameter. 


SMALL METAL STAMPINGS 

.0025 to .035 thickness. 

.062 to 3 inches wide. 
Specializing in production of parts 
for electronic, cathode ray tubes 4 

transistors. 
Write for illustrated folder. 
ART WIRE AND STAMPING 
COMPANY 


For more information, Circle No. 544 
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you can use lighter sections, 
have greater strength, 































































































































































Improve your product, save money — SSS S>} 
a 86S hen 
oo Oe : : 25 5 ee Se 
Wa c — 
| 3 
‘ © 3 10 
1 Examine these charts carefully 
: — they tell a story that can save 5000 
you money and put extra life and 
| dependability into your product. 
G S Look, for instance, how other non-ferrous * olen Thistinssis ibid . 
metals show a sharp decrease in mechanical 
high fF values as casting cross-sections increase. Seal 
eane Ampco remains practically constant — you , 
— require less metal. i a wage + 
faa . Note Ampco’s unusually high tensile and CHART REFERENCE 
> “4 yield strengths compared with conventional A. Ampco Metal ry . 
srecision fF bronzes — you use lighter sections to do B. Tin Bronze (88-8-4) os ee aT X 
eS accu: a better job. And Ampco Metal weighs 10 ©. Bod Breve mh - 
to 15 percent less than other bronzes — mt oy. eee = “gd \ E 
ING so you can make important weight reductions. + ee ee - p 
> feet. : ‘ F. Aluminum Alley a 25) 
* Fact is, Ampco Metal’s high strength-to- G. Silicon Bronze i 
weight ratios can mean real savings for s * bi, 
‘J you — savings in material and money. ; mK 
. Consult your nearby Ampco field engineer 64,..45 courtesy Materials & Meth. - \ 
‘ for full information or write us. ods and Westinghouse Electric Corp. | & 
»f parts N 
bes an <> AMPCO METAL, INC. a a a 
Sole hci, f of Dept MA-5, Milwaukee 46, Wisconsin ob A ab u 
er. Genuine Ampco Metal West Coast Plant: BURBANK, CALIFORNIA Section Thickness inches) | 
PING Reg U S Pot Off Elongations (2”) of various non- 


ferrous metals vs. section thickness 


544 For more information, turn to Reader Service Card, Circle No. 543 
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POWER 


Atomic power, we feel, offers 
outstanding opportunity for an 
engineer or scientist to grow 
professionally. It’s new enough 
so that the work is challenging; 
still it’s well enough established 
so that a capable man can make 
real progress. 

If you are interested in a 
non-routine position that will 
use all of your education and 
experience, we suggest you in- 
vestigate the future with the 
leader in Atomic Power. At 
Bettis Plant, there are select 
positions open for specially 
qualified: 


© PHYSICISTS 

®@ MATHEMATICIANS 
e METALLURGISTS 
© ENGINEERS 


Write for the booklet ‘“Tomor- 
row’s. Opportunity TODAY” 
that. describes opportunities in 
your field. Be sure to indicate 
your specific interests. 





Write: Mr. A. M. Johnston 
Dept. A-42 
Westinghouse Bettis Plant 
P. O. Box 1468 
Pittsburgh 30, Penna. 


BETTIS PLANT 
| Westinghouse 











Pe IN ATOMIC POWER ¢ 











For more information, Circle No. 618 
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news of | SOCIETIES 


nounced a Conference on Magnetism 
and Magnetic Materials to be held 
in Boston on Oct 16-18. 


The American Society of Tool Engi- 
neers has elected Howard C. MeMil- 
len as president to succeed Dr. Harry 
B. Osborn, Jr. Mr. McMillen is plant 
manager of Philco Corp.’s Bedford, 
Ind., plant. 

Other society officers elected are: 
first vice president—H. E. Collins, 
manager, Process Engineering Dept., 
Hughes Tool Co.; second vice presi- 
dent—G. A. Goodwin, chief process 
engineer, The Master Electric Co.; 
third vice president—Wayne Ewing, 
president, Arrowsmith Tool and Die 
Co., Inc.; fourth vice president—H. 
Dale Long president, Scully-Jones & 
Co.; treasurer—John X. Ryneska, 
manager of purchasing, General 
Electric Co.; secretary — William 
Moreland, vice president, Meyers 
Pump Co. 


The American Welding Society has 
elected John J. Chyle, director of 
welding research, A. O. Smith Corp., 
as president for the 1956-57 fiscal 
year beginning June 1. 

Other new officers are: first vice- 
president—Clarence P. Sander, gen- 
eral superintendent, Vernon Plant, 
Consolidated Western Steel Div., 
U. S. Steel Co.; second vice-presi- 
dent—Gustav O. Hoglund, head of 
Welding Section, Alcoa Process De- 
velopment Lab., Aluminum Co. of 
America. 


The Magnesia Insulation Manufac- 
turers Assn., at its recent annual 
meeting, re-elected Ernest Muehleck, 
president of Keasbey & Mattison 
Co., as chairman of the board of 
governors. 


The Pressed Metal Institute has pre- 
sented the 1956 John Woodman 
Higgins Redesign Award to Francis 
B. Lord, owner of Lord Machine Co. 
The $500 prize is donated annually 
by Worcester Pressed Steel Co. 


The Rubber Manufacturers Assn.’s 
O-Ring Manufacture Subdivision re- 
cently named Thomas B. Keenan, 
executive vice president, Plastic and 
Rubber Products Co., as chairman 
for the group, and F. A. Lewis, 
Linear, Inc., as vice chairman. 


The Ultrasonic Manufacturers’ Assn. 
has been formed to promote dis- 
semination of accurate information 
about ultrasonic equipment and its 
applications. 


(Meetings & Expositions on p 276) 
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GET YOUR. 


FREE BULLETIN 


on Setko Jewel Case of 


SET SCREW IDEAS 
hs . like these— 


“ 


7 to 10 Times 
Faster application 
by HOPPER- 
FEEDING 
SET SCREWS 


Manufacturers are saving thousands of 
dollars with Setko Hopper-Fed Set Screws. 
Applied with special equipment* adapted 
to your machines. Ask us about free 
demonstration at our plant. 


MORE THAN 30... 


Special types of set screws 

(only a few shown here) 

described and illustrated 

in the Jewel Case Bul- ZIP-GRIPt 
letin of Set Screw Ideas. Self-Locking 
Also tells how to get Set Screws 
this handsome case, 

filled with actual set 

screws of all kinds, HEXAGON 

sentto youonloan Socket Head 

without cost or Cap Screws 
obligation. a Jot 


FLUTED SOCKET * Your 


Set Screws Name 
Tamper resistant 
and 


Address 


in the mar- 


; ' gin of this 

NU-CUPT Point 
Slabbed, Slotted or ad, and — 
Socket Head copy of the 
Free Bulletin 


on Jewel Case 0 
Set Screw Ideas 
will be sent to you 


at once. 
If You 


STANDARD “— Want Samples 
wonenes Saree —include a brief descrip- 
tion of your set screw ap- 
plications and we will send 
t Pat. Pend. samples of actual screws to 
meet your needs. 

* Pat. No. 2,638,945 
other Patents Pending 


revy 
& Rtg. Co. 


149 Main St., Bartlett, Hil. 
Chicago Suburb 


For more information, Circle No. 534? 





dollar works harder 
Commercial’s” facilities 


STAMPINGS... will develop important cost benefits for you and 


improve the quality of your product when they are produced on 
‘““Commercial’s” modern presses having up to 2000 tons capacity. 
Complete die and tool building facilities, design and engineer- 
ing service and over 30 years of continuous operation will be- 
come self evident to you as certain advantages of ‘Commercial’ 
stampings. All of this, coupled with savings accountable to the 
inherent design of stampings, is part one of the story as to why 
customers who bought their first stampings from us over 30 years 
ago, have since been active without interruption and today have 
se of EE SS CD — i = —s future requirements placed in ‘““Commercial’s” hands in excess of 

zp. . a : any past wants. Part two of the story must then be a business re- 

: | lationship which is healthy, prosperous and satisfactory to you 
2 5 , Le as well as ourselves. 


FOR GINGS... when produced by “Commercial” will in their 


ames : “mille own right do the same for you as stampings. In our every thought 


~ | : . & m these two distinct products are compatible, not competitive to the 
iG S| 8% Bee ey | detriment of our customer. Many of our most successful assign- 
EWS ye TS a * : "@ ments have been a combination of forgings with stampings into 
ands of yf i amaneed ™ ; ‘/ © @ a union which realized very important savings and a finished 


Screws. 


dapted <n (= 7 :. — (© product superior in every way. Modern upsetters including 8° 


ut free 


ct en nil | y oe ' provide a forging facility for you as modern as is in existence. 
nein | | A very specialized technique in varying the inside diameter of 
pierced forgings is only one of ‘‘Commercial’s’” specialties. De- 

scaling before forging by a new process developed and perfected 
Locking | met > by us lowers costs and reduces excess metal that must be ma- 
oe | . : : : chined off later. 


¥ ; Se : : | 4 
Your § — Ska SHAPES... formed in solid steel dies from steel or other 
Name 


aa : suitable metals are available in 18 different styles each in many 
n ‘ ee ee a . . . . . 
Pim _ 4 sizes and thicknesses with an overall range from 4” including 


e mar- a oe i 72" diameter and 20 gauge to 3/4" thick. Catalog P-3 shows 
yi 13 Ree 4 e: 3 g . . . . 

d_ your .—Coa = 7 sketches illustrating each of these 18 shapes with accompanying 
e ey : ? ; —_ . . . . . . 
alletin os |f , | : tables giving details of principal dimensions. “Commercial” 
Jase 0} pee 8 : 


_ ideas : 4) re al. | | standard shapes involve no special tool or die charges and are 
© you a 4. =e ‘ . p 
| usually made to your specific order. Design engineers have found 


oles these standard shapes economical and practical in thousands of 


escrip- ——> —F ed applications. In so many instances they have been found to fit a 
pw ap- a 


send os ot) pee fm ® a \ | specialized requirement even better than the original design 
PWS 


needs. Ps 4 A is ; . thinking. 
945 . ee ee 
Pending 

















LONNIE ROLAL 


shearing and stamping 


THE COMMERCIAL SHEARING AND STAMPING COMPANY 


YOUNGSTOWN 1, OHIO + CHICAGO, ILLINOIS * SALT LAKE CITY, UTAH 





Sixty-three different com- 
positions enable you to 
determine and control 
working temperatures 
from 113° to 2000° F. 
TEMPILSTIK°® marks on 
workpiece “say when” by 
melting at stated tempera- 
tures—plus or minus 1%. 


132 WEST 22ND STREET 
NEW YORK 11, 


FOR ALL 
HEAT-DEPENDENT 
OPERATIONS 


Also Available in Liquid 
and Pellet Form . 
INDUSTRIAL DIV. for Sam- 
ple Tempil® Pellets .. . 
State Temperatures of In- 
terest—PLEASE! 





ep 0 | 








. « Write 


CORPORATION 


N.Y. 








Meetings and Expositions 


PORCELAIN ENAMEL INSTITUTE, 
mid-year divisional confer- 
ence, Chicago. May 16-18. 

SOCIETY OF AUTOMOTIVE ENGI- 
NEERS, summer meeting. At 
lantic City. June 3-8. 

AMERICAN SOCIETY FOR QUALITY 
CONTROL, annual convention. 
Montreal. June 6-8. 

MALLEABLE FOUNDERS’ SOCIETY, 
general meeting. Hot 
Springs, Va. June 11-12. 

NATIONAL PLASTICS EX- 
POSITION, Society orf THE 
PLASTICS INDUSTRY, New 
York. June 11-15. 


AMERICAN SOCIETY OF ME- 
CHANICAL ENGINEERS, Ap- 
plied Mechanics Div. confer- 
ence. Urbana, Il. June 14-16. 


AMERICAN SOCIETY OF ME- 
CHANICAL ENGINEERS, semi- 
annual meeting. Cleveland. 
June 17-21. 


AMERICAN SOCIETY FOR TEST- 
ING MATERIALS, annual meet- 
ing. Atlantic City. June 18- 
22. 


ALLOY CASTING INSTITUTE, an- 
nual meeting. Hot Springs, 
Va. June 24-26. 


Drop FORGING ASSN., annual 
meeting. Hot Springs, Va. 
June 24-27. 

AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS, summer 
and Pacific general meeting. 
San Francisco. June 25-29. 


SOCIETY OF THE PLASTIcs IN- 
DUSTRY, Plastic Structures 
Div. conference. New York. 
June 26. 


PORCELAIN ENAMEL INSTITUTE, 
porcelain enamel on alumi- 
num conference. Cleveland. 
June 27. 


SOCIETY OF AUTOMOTIVE ENGI- 
NEERS, West Coast meeting. 
San Francisco. Aug 6-8. 


AMERICAN SOCIETY OF ME- 
CHANICAL ENGINEERS, fall 
meeting. Denver. Sep 10-12. 


SocreTy OF AUTOMOTIVE ENGI- 
NEERS, tractor meeting and 
production forum. Milwau- 
kee, Wis. Sep 10-13. 


AMERICAN DiE CASTING INSTI- 
TUTE, annual meeting. Chi- 
cago. Sep 11-13. 


AMERICAN SOCIETY FOR TEST- 
ING MATERIALS, Pacific Coast 
meeting. Los Angeles. Sep 
16-22. 

AMERICAN SOCIETY OF ME- 
CHANICAL ENGINEERS, Instru- 
ments and Regulators Div., 
and Instrument Society of 
America, exhibit and joint 
conference. New York. Sep 
17-21. 
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CHROMALOX 
Electric 


TUBULAR HEATERS 


provide controlled 
and dependable 
conduction, convection 
or radiant heat 


These versatile Chromalox Tubular 
Heaters provide the kind of heat you 
need, exactly fitted to your specific heat- 
ing application. 

Available in straight lengths or formed 
to any desired shape. Used for heating 
dies, molds, platens; as immersion 
heaters in liquids, soft metal and molten 
salts; or in ovens, air ducts and other 
air heating applications. 


Let the Chromalox Sales Engineering staff 
solve your heating problems . . . electrically 


Write for your copy of 
Catalog 50 

—for full information on the 
complete line of Chromalox 
Electric Heaters and controls. 

For ideas on additional ap- 
plications of electric heat, 
request Booklet F1550—‘‘101 
Ways to Apply Electric Heat.” 


Edwin L. Wiegand Company 


7523 Thomas Boulevard, Pittsburgh 8, Pennsylvania 


EDWIN L. WIEGAND COMPAIIY 
7523 Thomas Boulevard, Pittsburgh 8, Pa. 
| would like to have... 


(_} a copy of Catalog 50 
(_] a copy of “101 Ways” 
[_] a Sales Engineer contact me. 


Name 





Company__ 





Street___ 





LO se eT 


For more information, Circle No. 539 
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Overloads Get You 


Overloaded electric motors, too, soon get over- 
heated and quit. Production stops. Money flies 
out the window. 

But today manufacturers are preventing 
damage to motors from sudden overloads and 
frequent reversals, as well as from water, ozone, 
corrosive atmospheres, and hot locations, by 
using UNION CARBIDE Silicones in the insulation. 

Not only does “Class H” insulation let a given 
motor operate safely under greater loads, but it 
also permits the use of a smaller motor to do 
equivalent work. The same applies to trans- 
formers and solenoids. A motor rewind job with 


ng staff 
ctrically 





Nowhere... FAST! 


UNIoNn CARBIDE Silicones can make a motor last 
from ten to 100 times longer than before. 

This is just one of the new, money-saving ap- 
plications of UNION CARBIDE Silicones. They are 
proving their leadership as well for water repel- 
lents ; intermediates ; as release agents for rubber, 
plastics, shell molding; and for silicone rubber 
products of phenomenal heat- and cold-resistance. 

These and other uses can be yours, along with 
the combined experience of UNION CARBIDE and 
its various Divisions that can be drawn upon to 
help you apply them correctly. Why not call in 
a UCC Silicone expert today! 
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sylvania 
emia 

CARBIDE” SILICONES 
| F RAGE MwaARE 7 


yaact mane 

























Silicones Division, Dept. N-5 

Union Carsmpe anp Carson Corvoration 
30 East 42nd Street, New York 17, N. Y. 
Please send me data on Silicones for : 


([] Class H Electrical Insulation [[) Above-Grade Masonry Water Repellent 





SILICONES DIVISION 


Union CarRBIDE 


AND CARBON CORPORATION 
30 EAST 42ND STREET ff[qq NEW YORK 17, N. Y. 


—— 
——— 
a 
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ee een SnD epee 


wn 
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In Canada: Linde Air Products Company, Division of Union Carbide Canada Limited 
The term “Union Carbide” is a trade-mark of Union Carbide and Carbon Corporation 


For more information, turn to Reader Service Card, Circle No. 525 


(_] Release Agents () Rubber Gum Stock and Compounds 
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consumption of aluminum in mak- 


ant you can 
ing zinc die casting alloys. 


“is asad 
DEPEND ON More than 75% of total die | 


casting requirements for alumi- i 
3 num was supplied by the smelting 
industry. Primary aluminum sup- 
te; plied to the die casting industry Computers 


in 1955 increased in the latter 


part of the year when stockpile & 
to meet your requirements were reduced. Earl- Sa arbon 
specitications | ier availability of aluminum 


would have made possible even 
higher die casting use. Much of today’s material selection is per. 


; ; formed by the digital computer. Tabula. 
Use of slab zinc for die casting tions of desired properties for a specific 








Du-Lite black oxide finishes for steel, is estimated at 410,000 tons, 40% application are fed to these machines, and 
stainless, copper, zinc or malleable | of total slab zine production. Last the material selected is most often—car. 
bac id “f ios | : : ‘ bon. The many versatile physical proper. 
ee ee ee ee ae —_ , YOr ar special high grade zinc ties of carbon make it excellent for a 
face without altering the dimensions | exceed any other slab zine grade | diversity of applications...to name a few: 
or physical racteristi | isplaci i | : ee 

physica! characteristics of the | in total use, displacing prime Good Electrical Conductivity — Carbo 
metal. That's why they are often western for the first time. Since | brushes and contacts, vacuum tube 
specified right on the blueprint. | special high grade slab zinc car- | anodes, grid rectifier anodes, and welding 

: ; ducts. 
: , aes ried a premium of $30 per ton Zs , 

And since the Du-Lite process is | ian) di 3 : | . Resistance to Corrosion — Bearings for 
simple, flexible, and imposed at | ae es, OS eee ee | use in acids; plating electrodes; pipe for 


sumed increasing importance in 
the economics of the zinc indus- 
try. 


handling chemicals; linings for acid tanks, 


Self-Lubricating — Carbon piston rings, 
dash pot plungers; nozzles; seals; orifices 
one Sees in metal bearing surfaces and FF 
. 
Du-Lite black oxide finishes also meet | sed cat at High Temperatures 
govt. specs. MIL-F-13924, supersed- | Sintering boats, brazing boats and - 
ing 57-0-2C Type Ill Class A for | ASTM Groups Stud | tures; molds for powder metallurgy; dies 
steel and Class B for stainless (Type | p y | for continuous casting; forms for metal to 


non-critical temperatures, you can | 
depend on the results to meet your 
specifications— always. | 


| H | ling. 
waree 4 > epee edd Plastics, Other ‘Specs’ | sorbet ® Severe Thermal Shock - 
MIL-P-12011, superseding With the markets for plastics Liners for rocket nozzles, electric fu- 
51-70-1A para. 22.03 Class C for | pipe rapidly expanding, the need naces; hearth and wall sections of blast 
Copper and Copper Alloys. | for standard test methods and furnaces. 





Easily Machined and Fabricated—Car- 


| specifications in this area is acute. bon structural shapes—beams, blocks, 


Whatever your metal cleaning or 


ye Current efforts by the ASTM and 
ia i eorants akg | the Society of the possiers’ Indus- aoonora who nat 
try to meet this need are cen- Let the computer result be your guide and 
tered in ASTM Committee D-20 remy Ae: obsag Ba iNeed SORE weet 
4 on Plastics. While no standards cally any product for your need, made to 
FO EPG GAME, ae vet ready for recommendation | Sting seat le 'stap, se‘ 


to the ASTM as a whole, there 


METAL FINISHING SPECIALISTS are a number under development. 
Work in this area and in many ERY... /2 































* * 
* DU-LITE CHEMICAL CORP. : other critical fields was reviewed r ! 
MIDDLETOWN, CONN. s ’ : a St. Marys, Pa 

; Send more information on Du-Lite. ....++++++ oO 8 by 33 of ASTM ¥4 technical sears H , 
; Send information on metal finishing products... O } mittees during the Society’s an- : Please send information on carbon for | 
g Have your representative coll. ...+.+++++++ 0 H nual Committee Week in Buffalo ; use in 
SNR on ea es A s| two months ago. Approximately way ! 
or Weak SPS Soe aE : 1300 technical men, holding 350 1 Title 
. *| committee and subcommittee meet- t Address Licuiee— | 
© Address......... peebbieeteosne ~ | , er , 4 . . ' : 1 
s 4 ings, joined in discussions aimed ' City State “4 
eC ep LOMO oo SHOBOcservvees a 
Te itithinthhn caer ccranadinihaiea ti at correlating the research work Cask Wills Date se eee ne ; 






For more information, Circle No. 553 For more information, Circle No. 613 


278 * MATERIALS & METHODS 








nS 
Jon 


On is per- 
. Tabula. 
a specific : 
lines, and — | 4 ae 
ten — car. =— Ye 
1 proper- & 
nt for a 
ne a few: 


— Carbon 
um tube 


1 welding 


rings for 
pipe for 
vid tanks, 


on. rings; 





'3 Orifices Typical Bishop Tubing 
‘aces and 
erature Look No Further...For QUALITY 
rgy; dies i 
oq Bishop small diameter stainless steel tubing is CAPILLARY, MECHANICAL, HYPODERMIC 
Shock- # not surpassed in meeting corrosion, heat, shock, & AIRCRAFT 
on fo q stress and vibration. ‘ } 

4 | It is not excelled in quality of starting stock Stainless Steel Tubing—seamless and welded 
ed—Car & ... in accuracy of 1.D. and O.D. .. . in dimen- and drawn 
blocks, & sional precision . . . in finish. (,008” to 1.000” 0.D.) 

When quality is of prime importance for hy- Nickel and Nickel Alloy Tubing 

tide and draulic lines, for aircraft parts, for instruments, (up to .625” O.D.) 
yee for electronics . . . in fact wherever high quality 
made . steel tubing is indicated, look to Bishop for the Bent, Flanged, Flared, 
ian finest . . . at comparable prices. Milled, Slotted, Swaged, Threaded, etc. 


Platinum and Platinum Group Metals 





no--- ! Stainless Steel Tubing illustrated Catalog and 
cuaeee Suerecaeg arts Prompt Quotations on request 
Spinnerettes 
n for ! Hypodermic Needles and Syringes 
| 
! 
—_ i” “sy, 
—-— | 
Bi ¥ JIB Vy J. BISHOP & CO. Platinum Works - «2:0... 
| Ny (hf Stainless Steel Products Division, Malvern, Pa. 
----! =o” 
\ fe, 
b13 For more information, turn to Reader Service Card, Circle No. 520 
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FitlL OUT COUPON 
FOR FACTS, 
SAMPLES! 
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Bidg pittsburgh 19, 
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Company 
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Always 
fasten 
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Fasteners 
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ASTM 
and test methods are based. 
Other plastics work 

Committee D-20’s work on im- 
proving existing specifications for 
polyethylene has been complicated 
by the development of new types 
of polyethylene made by low pres- 
sure polymerization. A number of 
different names or designations 
for these types of polyethylenes 
have been proposed, leading to 
considerable confusion in the in- 
dustry. Solution of the nomencla- 
ture problem is on the committee 
agenda. 

Recognizing the importance of 
plastics in the industrial develop- 
ment of atomic power reactors, 
the committee established a group 
to study the effects of radiation 
on plastics. The group will work 
toward establishing recommended 
practices for exposure of plastics 
to radiation, as well as uniform 
methods for evaluating the effects 
and reporting the data. 


Rubber materials 
ASTM Committee D-11 on Rub- 


ber and Rubber-Like Materials, 


on which specifications 





Hot spray painting eliminates one 
coat of paint at Glenn L. Martin Co. 
Paint is drawn from a standard tank, 
heated to 165 F and pressurized to 
600 psi. Heat, by reducing viscosity 
of the vehicle, makes it possible to 
spray paints of higher solids content 
than can ordinarily be sprayed. In 
this case, a smooth, high gloss finish 
is achieved in two coatings instead 
of the normal three. 
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of a » 
¥ eats 


| 





yf CarryOn 

i During Temporary : 

, Lubrication ¢& ~™* 
Failures 


Nt 


\ 


va 


‘Guarantee 
Guarantee 


SUPERIOR SERVICE 
OR MONEY BACK! 


* 


SEND PRINTS 


and condition of opera- 
tion for recommenda- 
tions and quotations. 
No obligation. 





Special formulas, developed for 
specific or unusual 

conditions, assure the best 
combination of physical 
properties. Will not cut, or stick 
to the shaft under ordinary oper- 
ating conditions, nor powder 
under the most 

severe service. 


Send for 

free literature 
and service 
data sheets. 


THE 

Amouran Cueible 
PRODUCTS co. 
‘‘Bearing Specialists Since 1919’ 


1325 OBERLIN AVENUE, LORAIN, OHIO, U.S.A. 


Please send free literature and serv- 

ice data sheets on Promet Bronze. 
NAME 
COMPANY 
STREET 
CITY & STATE P 
SEL AM REL RE 


For more information, Circle No. 465 


























Simple Arithmetic... 


Type 3 072 » Sheet Base Price @ cents per /b. 


Type 430, Sheet Base rie PTAA 


cents per (bd. 


cents per (ob. 




















Saving 10.00 


Teme} t- lial (-+-}-e_) | 3 8 Costs! 





Many designers and fabricators who are 


currently using Type 302 stainless can, in 
numerous applications, specify Type 430 
straight chromium stainless and take 
advantage of the 10 cents per pound dif- 
ference in base price. Some of our cus- 
tomers are already saving more than $200 
per ton using our 430 MicroRold stain- 
less sheet. 

The steel industry estimates that 50% 
of all stainless sheet applications could 
satisfactorily employ Type 430, the least 





Now You Can SAVE $200 Per Ton! 


expensive of all stainless grades, as an 
economical and practical material. When 
propetly applied, Type 430 has all the 
desirable qualities of beauty, corrosion re- 
sistance, strength, long life and low main- 
tenance that no other material, except 
stainless, can offer. 

We are currently producing our 
MicroRold Type 430 sheets in thick- 
nesses .005” to .109” with 2B or 2D 
finishes; and in thicknesses .010” to 
.109” in No. 3, 4 and 7 finishes. 


Send for Your copy, “Care and Use of 430 MicroRold Stainless Steel” 


Washington Steel Corporation 


5-F WOODLAND AVENUE, WASHINGTON, PA. 


For more information, turn to Reader Service Card, Circle No. 508 
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Solve that 
design 
or production 
problem...fasi! 
with 


aVJBoRA 


¢ GASKETS * PACKINGS 
¢ WASHERS « SEALS © SHiMs 
¢ BUSHINGS « “O" RINGS 





announced that its “Glossary of 
Terms Relating to Rubber and 
Rubber-Like Materials”, compiled 
by a special committee, will be 
ready for circulation soon. This 
glossary will contain definitions 
of over 2300 terms on rubber and 
the various materials used in its 


TAPE RECORDER CASE, 


designed and produced for Raytronic Lab- 
oratories, Inc., is of brown and ivory 
Royalite. Removable cover; ivory handle; 
extruded aluminum joining strip and cover 
edge trim. Insert and bottom of case 


formed in one piece. Clips, formed from | 
waste material, hold component parts of 


recorder in cover. 


plastics 
for any 


case... 


DESIGN: From nothing 
more than an idea, Regal 
designers develop many 
new products and redesign 
outmoded units into at- 
tractive ones utilizing the 
plastic most suited to the 
end use—Boltaron, Plexi- 
glas, Royalite, polystyrene, 
vinyl, fiberglass reinforced 
plastic, etc. 


ENGINEERING: Keeping a 


watchful eye on each job, 


Engineering works out | 


customers’ problems, de- 


velops product refinements, | 
and improves production | 


methods and quality. 


PRODUCTION: Regal is well- | 


equipped to vacuum form | 


thermoplastics, mold fiber- 


glass reinforced plastic, | 
and produces single parts | 
as well as complete as- 


semblies. 


Regal offers complete serv- 
ice—from design and de- 
velopment to finished part, 


' product or assembly. Take 


advantage of Regal’s free 
design, development, engt- 
neering and estimating 
service in adapting your 
products to plastic. 


Write for details today! 


REGAL 


PLASTIC COMPANY 
2800 E. 14th St. 
Dept. MM-156 
Kansas City, Mo. 

‘Phone: BEnton 1-4080 


Representatives in 


principal cities. | 


For more information, Circle No. 487 








manufacture. 

Another accomplishment _re- 
ported at the meeting is comple- 
tion of nine proposed tentative 
methods for the chemical analysis 
of synthetic elastomers. These 
methods represent the standardi- 
zation work completed by the 
committee to date as an essential 
part of the Government Synthetic 
Rubber Program, formerly car- 
ried on under the jurisdiction of 
the Office of Synthetic Rubber 
of the Reconstruction Finance 
Corp. With the transfer of the 
former Government facilities to 
private industry, the responsibil- 
ity for establishing standards for 
use in synthetic rubber manufac- 
ture was given to Committee 
D-11. 


Porcelain enamel 
Committee C-22 on Porcelain 


Enamel proposed a_ tentative 
method for a thermal shock test. 
Other new tests for porcelain 
enamels that were initiated in- 
clude: gloss of porcelain enamel 
on curved surfaces, “enamelabil- 
ity” of enameling iron or steel, 
and resistance of porcelain enam- 
el to steam and condensate. 

The committee pointed out that, 
although the measurement of 
gloss on flat surfaces is an essen- 
tially simple operation, gloss 
measurement of  enamel-lined 
tanks and special shapes demands 
special procedures. Likewise, de- 
spite the fact that ‘enamelability 
of iron and steel is an important 
property to the steel consumer, 
its measurement and parameters 
are largely unknown. 


Standards for metals 
Working in a relatively new 


field, Committee D-7 on Light 
Metals and Alloys, Cast and 
Wrought continues to carry a 
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AUBURN “KNOW-HOW" 


HAS THE ANSWERS! 


| Yes... over 86 years experience in 
engineering, designing, fabricating and 
| production qualifies Auburn to help you 
find the ideal answer to your problem. 
|Where gaskets, washers, and other seal- 
ing devices. are concerned, Auburn en- 
gineers are tops in the field. Their 
| know-how is yours—for the asking. We 
are tooled to fabricate in virtually any 
| material: 


Leather * Asbestos * Teflon © Silicone Rubber 
Neoprene * Rubber * Cork * Fibre * Compositions 
Phenolics * Cloth * Felt * Paper © Cardboard 
Plastics * Brass * Steel © Copper * Aluminum 
Kel-F © Other Special Materials 
Send us your specifications or blueprints. 


You'll receive 
quotations, recommendations without obligation. 


AUBURN 
MANUFACTURING COMPANY 


| 310 Stack St., Middletown, Conn. 


Representatives: Atlanta, Ga.; Detroit, Mich.; St. 
Louis, Mo.; Los Angeles, Cal.; Minneapolis, Minn. 
Washington, D. C.; Cincinnati, O.; Rochester, N. Y- 





For more information, Circle No. 369 





at 


tionts 


fast 


5! 
ence in 
ng and 
elp you 
roblem. 
er seal- 
urn en- 
Their 
ig. We 
lly any 


> Rubber 


positions 
ardboard 


uminum 


NY 


h.z St. 
Mina. 
ONLY, 


369 





KPF 


mc L-O-F GLASS FIBERS COMPANY 


COOSbR UU UY 49+ 6 OOOO 
J , 





INSULATION news from L:O-F GLASS FIBERS COMPANY 


S-h-h-h! 


In Evinrude’s Big Twin Aquasonic 
outboard motors, L-O-F Glass Fibers’ 
insulation forms the carburetor in- 
take silencers that help hold objec- 
tionable engine noise to a minimum. 


Evinrude makes outboard motors “whisper” 





with L°O-F Glass 


Got a noise problem? Like Evinrude’s engineers, 
you may find the perfect answer in L-O-F Glass 
Fibers’ Microlite or Super’Fine insulation! 
Evinrude chose Microlite insulation for three 
reasons: 

1. It has high acoustical efficiency—with mil- 
lions of tiny dead-air cells trapped in its 
longer, finer glass fibers. 

2. It resists air erosion even at high intake 
velocities. 

3. It is easily die-cut to fit irregularly shaped 
housings. 

Whether your insulating problem is acoustical! 
or thermal, Super’ Fine and Microlite offer efficient 


SUPER: FINE 


INSULATION 





Fibers’ insulation 


solutions plus all these design advantages... 


¢ light weight 

¢ low density 

¢ high resiliency 

e heat resistance 

e low space requirement 

e easy handling 

¢ easy fabrication 

¢ resistance to moisture and settling 
For more information on design possibilities of 
L:O-F Glass Fibers’ insulation, contact our nearest 


office; or write: L‘O-F Glass Fibers Company, 
Dept. 37-56, 1810 Madison Ave., Toledo 1, Ohio. 


Visit our Booths 428-430 at The Design Engineering 
Show, Philadelphia Convention Hall, May 14-17. 


TOLEDO 1, OHIO 


Makers of giass fibers by the exclusive “Electronic-Extrusion” process 


For more information, turn to Reader Service Card, Circle No. 365 
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PRECISION 
PLASTIC 
MOLDING 


Specialists in the 

Compression Molding of 

Thermosetting Materials. 
& 


Write for free catalog, “A 
Service To Users of Com- 


pression Molded Plastics’’. 


KUHN & JACOB 


MOLDING & TOOL CO. 
1203 Southard St., Trenton 8,N.J. 


Represented by 


Ss. C. Ullman 
55 West 42nd St., New York, N. Y. 
Phone PEnn 6-0346 


Wm. A. Chalverus 
Carson Road, Princeton, N. J. 
Phone 1-3170-J2 


Wm. T. Wyler 
Box 126, Stratford, Conn. 
Phone Bridgeport 7-4293 


For more information, Circle No. 464 











heavy workload; new alloys are 
being continually developed, and 
both the chemical tolerances and 
the mechanical properties of al- 
loys contained in current ASTM 
specifications are being continu- 
ally improved. New tentative spe- 
cifications underway include: 
drawn seamless aluminum tubing, 
aluminum alloy fasteners, alumi- 
num standard structural shapes, 
round aluminum welded tubes, 
color code for aluminum alloy in- 
gots, and specifications on produc- 
ing anodic treatments for alumi- 
num building panels. 

After several years of develop- 
ing a rather complete list of all 
the “super strength alloys” com- 
mercially available, together with 
their mechanical properties, Com- 
mittee A-10 on Iron-Chromium- 
Nickel and Related Alloys re- 
ported that it is ready to begin 
work on specifications for many 
of these materials. The alloys in 
this survey fall into three groups, 
and prototype specifications will 
be developed first for one alloy 
from each group, then for addi- 
tional alloys. Alloy 16-25-6 will be 
representative of hot cold-worked 
alloys, A226 of precipitation 
hardening alloys, and N 155 of 
casting alloys. After all of this 
preliminary work, however, there 
is still some question as to the 
correct definition of “super 
strength alloys’, and the commit- 
tee has appointed a task group 
to develop a specification which 
will have the approval of the en- 
tire group. 

The advisory group of Commit- 
tee A-3 on Cast Iron has taken 





‘Somers 
UNIGRAIN. 


thin strip brass 
tor 
deep drawing 


Uniform fine gro 
size of Somers eyes 
brass—less thon .0|) 
mm. (7 5X). 


Fine Grain 











Heat Resistant Paints 
Coming in June 


An up-to-date staff report on 
the present status of alkyl 
titanate coatings, potentially 
competitive with silicone paints 
for some uses. Also, a look at 
other present and possible uses 
of titanium esters in improving 
engineering materials. 
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Somers Brass Company is pleased tiie 
announce the availability of a nev, 
unique annealing process which make; 
possible a uniform fine grain of les 
than .010 mm. which can be drawn b® 
full 40% elongation. 


Developed in cooperation with the 
Selas Corp. of America this new pro 
cess makes it possible to deep draw 
Somers THIN STRIP and still obtain o 
fine grain which is easily buffed to o 
brilliant finish. | 


And this new Selas Furnace provides 
high production as well as close contro 
of temper and uniformity. It is typica 
of the modern equipment with whic 
Somers produces copper, brass and 
other alloys to rigid specifications 
between .010” and .00075”. 


If you have a problem with thin strip, 
let Somers experience help you. Write 
for confidential data blank or field 
engineer. 


‘ EXACTING STAN DARDs On 


¢O ly 


Somers Brass Company, Inc- 
WATERBURY, CONN. 


For more information, Circle No. 454 








geTTER IF IT CONTAINS MOLY" 














Moly carburizing steels with 0.5% Mo area 

natural for components like this automotive 

ring-gear and pinion. They have outstanding 

properties that suit them to the demands of 

gearing and similar applications, such as, 

superior case hardness, low distortion and 

good machinability. Many features of these 

new carburizing steels are discussed in a 

sp oa = recent technical article. For a reprint, write 
Climax Molybdenum Company, 500 Fifth Ave- 


ich z 
n of le nue, New York 36, N. Y., Dept. 6. 


drawn to 


with the 
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re MOLYBDENUM OFFERS THE ECONOMICAL KEY TO PERFORMANCE 


u. Write 


ver the years, molybdenum carburizing steels have Production men know that moly steels are easy to 
Proved their merits in scores of applications and at _ heat treat, easy to machine. 


ery level of production. Management knows that moly steels mean economy 


esign engineers know moly steels for their uniform _in fabrication, high performance in a wide range of 
ardenability, toughness and wear resistance. end products. 


Standard molybdenum carburizing steels are widely available. Higher moly 
analyses may be ordered in heat lots from a number of leading suppliers. 


oie es MOLYBDENUM 


CLIMAX MOLYBDENUM | = 


For more information, turn to Reader Service Card, Circle No. 569 





TENSILE STRENGTH AT 
ELEVATED TEMPERATURES 





60,000 
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300 400 500 600 700 | 


TEMPERATURE IN °F 


Creep Resistance 


at 300-700 F. 


In this temperature range, use the 
thorium-containing alloys of magnesium. 
They are the only satisfactory metals 
which combine creep resistance with 


good strength and light weight. 


For designers of high speed jet planes, 
rockets, and guided missiles, this solves 
a problem. Formerly it was thought 
necessary to use heavy materials. They 
are less satisfactory than these mag- 
nesium alloys. 


Formerly available in the form of cast- 
ings only, thorium-containing magnesium 
alloys now come in rolled sheet. B&P’s 
mill produces this sheet. 


B&P engineers will help you redesign in 
magnesium. B&P offers the magnesium 
industry's most complete facilities for 
fabrication and assembly. Your inquiry 
will bring a descriptive booklet. 


apt ho Inc. 


LIGHTNESS . . . PLUS! 





DETROIT 16, MICH. 
For more information, Circle No. 456 
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American par- 
international stand 


to expand 
ticipation in 
ardization activity on cast 
At the last meeting in England, 
the United States participated in 
work leading toward an interna- 
tional specification for gray iron 


action 


iron. 


castings. International task groups 


have also been organized on mal- 
leable iron, nodular iron and 
methods of testing. Other work 
of the committee included forma- 
tion of a new subcommittee on 
austenitic cast iron. 


Electronic materials 
With the rapid commercializa- 


tion of transistors and other re- 
lated semiconductor devices in 
recent years, the need for estab- 
lishing standards for these mate- 
rials has become increasingly evi- 
dent. Present efforts of Commit- 
tee F-1 on Materials for Electron 
Tubes and Semiconductor Devices 
are concentrated on germanium 
metal and its oxides, It is ex- 
pected that when standards for 
these materials have been devel- 
oped and are made_ generally 
available, the result will be a 
great improvement in the uni- 
formity and reliability of elec- 
tronic devices based on semicon- 
ductors. 


Peck-Proof 


Plastics Poles 


Plastics telephone poles may be 
the answer to the woodpecker 
problem plaguing utility compa- 
nies. Manufactured by Gar Wood 
Industries, the glass fiber-rein- 
forced polyester poles have been 
under test for over a year. Not 
only have the poles frustrated 
woodpeckers, but they also offer 
a superior defense against ter- 
mites, fungi and other enemies of 
the wooden pole. 

Experimental models weigh only 
150 lb and can be easily installed 
by two men. The poles are hollow 
cylinders of 11 in. dia capped at 
each end. Cross-arms for the new 
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NOW YOU CAN 
HANDLE CORROSIVES 
AT TEMPERATURES 


UP T0 9 100°F wn 
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PROPERTIES 









Apparent Density (Ibs / ft?) 118 115 
| Tensile Strength (PS!) 2600 2500 
| Compressive Strength (PSI) 9000 3500 
| Transverse Strength (PS!) 4800 4400 





Modulus of Elasticity (x 105) 21 18 : 


Thermal Expansion 
(In/in/ °F x 10-7) N 9 


Electrical Resistance 
(ohm-inches) 







00042 .00035 





Thermal Conductivity 
(BTU/sq. ft/°F/br/in) 1000 =—s_-:1100 


1300°F  5700°F 
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Max. Temperature Resistance 















GRAPH-I-TITE is a carbon-im- 
pregnated graphite. It is im- 
permeable ... non-wettable . t 
non-contaminating . . . unaffected H 
by thermal shock...Can be formed 
into pipe,cylinders,crucibles, molds, 
nozzles, and special shapes . . . Is 
immune to even the attack of dry 
chlorine at temperatures of 5000°F. 

- will provide rocket nozzle in- 
serts of low erosion rates ... may be 
produced sufficiently pure for use 
in atomic piles for transfer of fluids 
or heat and as a moderator. 












Also, custom formulated graphite 
can be produced to meet your spe- 
cial purity, density, or other speci- 
fications. Extrusion, molding and 
machining facilities are available for 
one piece or high production runs. 


Don’t let old-fashioned materials 
restrict your thinking. Write today 
for additional information, and 
engineering heip, if desired. 


























GRAPHITE SPECIALTIES CORP. 


64th STREET AND PINE AVENUE 
NIAGARA FALLS. N. Y 


















For more information, Circle No. 444 





ALLORY- SHARON 


reports on 











10035 
GUARANTEES ® Mallory-Sharon now guarantees that MST titanium and titanium 








i alloy mill products contain no more than 4/10 of 1% carbon, maxi- 
faster  ™un. Since larger percentages of carbon result in formation of hard 

n-im- carbides which greatly reduce machineability, this guarantee assures 

bine ss ws ne? ses 

a t titanium - — material has the optimum machining characteristics 

cte obtainable. 

‘med é 

- machini Fag —=s Thus you can machine Mallory-Sharon titanium faster, save produc- 

fo tion time and cost. In addition, this low carbon level assures improved 

2 in- notch toughness, fatigue properties, and uniformity of material. This 

_ | new quality standard, another first from Mallory-Sharon, is made 

uids possible by “‘Method S” vacuum double melting. 

hite Call us for your present requirements—or future plans—in titanium. 

wal For bulletin on Mallory-Sharon’s new Titanium—6% Aluminum-4% 

a VISIT US AT BOOTH 713 Vanadium alloy write Dept. G-5. 

Ans. See corrosion demonstration 

Hn MALLORY-SHARON TITANIUM CORPORATION, NILES, OHIO 

1als 

day 

nd 


MALLORY SHARON 








446 For more information, turn to Reader Service Card, Circle No. 547 


‘ MAY 1956 ¢ 287 


























For more information, turn to Reader Service Card, Circle No. 449 


A BETTER WAY | 
TO | 
TRANSMIT 

ELECTRICAL 

SIGNALS 


in 





precision 


instruments 








Arrows show Paliney #7 contacts used in 
this potentiometer manufactured by 
Clarostat Mfg. Co., Inc. 


Paliney #7*, a Ney precious metal alloy, has been selected by Clarostat Mfg. Co., 
Inc., Dover, N.H., for use as wipers and sliders in their precision potentiometers. 
The use of this alloy assures long service and shelf life, excellent maintained linearity 
and low noise within close tolerances throughout the life of the potentiometer. 


Ney offers many other precious metal alloys which bring increased reliability to elec- 
trical or electronic precision instruments. Like Paliney #7, they have excellent electri- 
cal characteristics and resist tarnish. These alloys are widely used today in precision 
instruments throughout industry for sliding contacts, slip rings and assemblies, com- 
mutator segments and assemblies, brush and brush holder assemblies, and for precious 
metal resistance wire. 


The Ney Engineering Department will be glad to study your particular contact prob- 
lems and make suggestions and recommendations to improve the efficiency of your 
electrical or electronic instruments. Call or write Ney today. 


(All contacts capsule-packed in plastic) 


THE J. M. NEY COMPANY e 105 ELM ST., HARTFORD 1, CONN. 


Specialists in Precious Metal Metallurgy since 1812 


*Registered Trade Mark 


NEY’S small parts play a BIG part in precision instruments 


nylo-tast 


ALL-NYLON FASTENINGS 


































WRITE 
FOR FREE 
CATALOG 


SERVICE 
ON SPECIALS 


Anti-Corrosive Metal Products Co., Inc. 


CASTLETON-ON-HUDSON, N. Y. 


For more information, turn to Reader Service Card, Circle No. 366 
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poles are also plastic an 
tached with metal clamy 

line of more tha 

of these plastics poles was gy. 
jected to weather ranging fro, 
well below zero to more than 14 
F. Utility companies participatiny 
in the test are reported to agre 
that the poles are ready for cop. 
mercial production. 

Although a plastics pole yijj 
cost somewhat more than a woo; 
en pole, the life expectancy oj 
the plastic model ranges up to % 
yr, while a wooden pole will las 
only 4 yr in areas where wood. 
peckers are especially active. 


A test 


Aluminum Companies 


Increase Price 


Both the Aluminum Co. of 
America and Reynolds Metals (Co, 
announced a 1%4¢ per Ib increas 
on basic aluminum pig and ingot 
and semi-finished and _ finished 
mill products. The increase bring: 
the base price for aluminum pig 
to 24¢ per lb. 

In explaining his company’s 1 
crease, “Richard S. Reynolds 
stated that the price increase was 
necessary to assure customers the 
expanded aluminum supplies re 
quired to meet growing demands 
“The only way the supply of alu- 
minum can be increased,” he 
stated, “is through the construc 
tion of new producing facilities. 

“The capital requirements of 
primary aluminum plants are e& 
traordinarily large,” Mr. Reyn- 
olds continued. “New facilities, 





Forming Glass Chemically 
Coming in June 


A detailed report shows how 
etching of special photosensi- 
tive glass can replace costly 
machining and engraving op- 
erations and make possible new 
designs in glass products. 
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PTET Sok ea 


etal is the registered trade- 


a of a series of hard alloys of tung- 
- -tungsten-titanium, and tantalum 
B arbid [hese compositions are the 
B hardes practicable metals made by 
fman. In scratch hardness tests, these 


Sard carbide particles are between sap- 


phire and diamond. On the Rockwell 


B <A” Scale, different Kennametal grades 
Biest from 90.0 to 93.0, while that of 


oo ee 


HSS 18-4-1 heat-treated steel tests a 
Pmaximum of 85.0. The Knoop Test 





. 














'\ composition that is almost twice as hard 
las the hardest steel... KENNAMETAL’ 


(right) at 100g. Impression in the 
Kennametal is only about half of that 
on the steel. 

Photomicrographs below are of 
Knoop tests on grains of carbide in- 
gredient of Kennametal. Knoop test 
numbers (at 100g) are: tungsten car- 
bide, 1900; tungsten-titanium carbide, 


- 2200; titanium carbide, 2500. These 





tests show those 
carbides are from 
two to three times 
as hard as steel in 
the absolute scale 
of Kgs per square 
mm of area of im- 
pression. 














Tungsten carbide 








K8 Tungsten carbide 18-4-2 Steel 


gives 2100 (K100) for Kennametal and 
‘ 800 (K100) for steel. 


Rg 


Photomicrographs above show re- 
sults of Knoop hardness test on Kenna- 
metal K8 (left) and HSS 18-4-2 steel 


a 




















Tungsten-titanium carbide Titanium carbide 


Extreme Hardness of KENNAMETAL Utilized by Designers 
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A West Coast manufacturer switched 
to solid Kennametal tungsten-titanium 
carbide tools for internal threading of 


» stainless steel rings, jumped production 
| from 35 to 40 pieces between grinds to 


80 to 100 pieces with Kennametal. And 
the latter showed no cratering and only 
slight edge wear requiring only light 
grinding. 





A manufacturer of aircraft landing 
gears uses the hardest grade of Kenna- 
metal cutting edges for interrupted cut- 
ing of SAE-4340 steel (220,000 psi ten- 
sule strength), at 1 14 times greater speeds 


and with over 10 times longer tool life. 
Both sides of 54 pieces are rough cut 
and finish cut between grindings. 


meme Me 
|_| | 











FINISH TURN f Jt&gd 











2400 to 3600 (depending on shell 
hardness) 90 mm shells are finished- 
turned using the hardest grade Kenna- 
metal before regrinding is required. 


Perhaps KENNAMETAL’s Extreme 


Hardness Can Help You, Too 


Together with absolute hardness goes 
surprisingly greater resistance to wear 
and deformation. It is vital to innum- 
erable industrial applications. Perhaps 
it is the characteristic you need to get 
YOUR idea off the drawing board and 
into production. It is worth investi- 
gating. Write to KENNAMETAL INC., 
Latrobe, Pennsylvania, and ask for 
Booklet B-111. 


* Registered Trademark 
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SEE OUR EXHIBIT 
Booth 313 


at the Design 
Engineering Exposition 


MAY 14-17 
Convention Hall 
Philadelphia, Pa. 


Come in and visit us while you are 
in Philadelphia. See “‘live’”’ demon- 
strations that prove the many out- 
standing characteristics of Kenna- 
metal and Kentanium (the titanium 
carbide for application at 1800° F 
and above). See such demonstrations 
as: 

¢ The Torque Test 

e The Hardness Test 

© The Deflection Test 


e The Vibration and 
Chatter Tests 


Inspect dozens of sample machine 
and processing equipment parts 
made from Kennametal and Ken- 
tanium . .. typical applications be- 
ing used in practically every indus- 
try. Our engineers will be glad to 
talk over any of your problems and 
advise how you may use these hard, 
strong metals to advantage. 


8-5926 
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CRUSHABLE ALUMINA INSULATION FOR 
SWAGED THERMOCOUPLE TUBING 


@® McDanel 


gauges 














in 





single, 


Crushable 


Alumina Insulating Tubing 
crushes readily, packs firm- 
ly and uniformly without 
damaging conducting wire. 
Quickly strung and assem- 
bled. Competitively priced! 


Available for standard wire 


double 


and multiple bores. 1” to 
6” length. Special shapes, 
sizes and bores available. 


Write for samples and prices TODAY! 


MSDN 


REFRACTORY PORCELAIN COMPANY 





Butyrate. 





PENNSYLVANIA 





RODS-TUBES-SHAPES-TAPES-COATINGS 


Produced to your specifications from: 
Saran - Geon - Polyethylene 
Ethyl Cellulose - Vinylite - Cellu- 
lose Acetate - Cellulose Acetate 


PROMPT SERVICE= GOOD PRICES=— 
ON LONG OR SHORT RUNS 


Write for bulletin or send complete 
details for prompt quotation. 


® 


PYRAMID PLASTICS, INC. 











For All Qndusteial Needs 





For more information, turn to Reader Service Card, Circle No. 404 
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from the ore to the pig Stage 


day cost about $1500 per ton y 
capacity. This is five times the 
capital required per ton of inte. 
grated steel capacity.” 

He pointed out that all ayajj. 
able domestic primary plants ap 
operating at capacity, and litt 
relief can be expected from fp. 
eign sources. Imports from Cana. 
dian and other foreign producer 
down 17% in 1955, will continy 
to be uncertain because of th 
prior option of European ¢op. 
sumers on such foreign produ. 
tion. 


Electroplaters To Meet 
Next Month in Capital 


Hard chromium plating of ti- 
tanium alloys and the adhesion of 
electroplated coatings to titanium 
are two of the many current 
topics that will be up for discus. 
sion at the American Electro- 
platers’ Society’s annual conven: 
tion in the Hotel Statler, Wash- 








Movies of the inside of aluminum 
pipe are used by General Electric Cv. 
to check damage caused by uranium 
fuel in chain-reaction reactors. The 
long telescope attached to the movie 
camera is equipped with a wide-angle 
(120 deg) lens. As it moves through 
the tube, the telescope projects 4 
traveling image of the tube interior 
on the movie film. Any damage to the 
tube is clearly visible when the film 
is projected on a screen. 
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how “Zine 
Controls Corrosion’ 








Corrosion turns many thousands of tons of useful steel to scrap 
every single year. How this destructive action of the elements on 
steel can be delayed, minimized and controlled — thus avoiding 
mounting replacement and maintenance costs — is the subject of 
a new 16 mm. color and sound movie just released by the Amer- 
ican Zinc Institute. In its 35 minutes of running time, “Zinc 
Controls Corrosion” presents a colorful demonstration of the 
general mechanism of corrosion as well as how zinc controls it. 


The film uses the techniques of animation to show that, fun- 
damentally, corrosion is the result of electrochemical action 
between dissimilar metals or different areas of the same metal. 
It explains how a galvanic cell is set up between dissimilar areas, 
or metals, causing the destruction of one of them and the pro- 
tection of the other. While zinc has a high degree of corrosion 
resistance, and forms an effective and durable barrier between 
the steel and the elements, the film graphically illustrates that it 
is the sacrificial property of zinc in the presence of iron which 
is the key to the excellent protection which it affords vulnerable 
iron and steel products. Since the type of structure or product 
into which the steel is to go, and the kind of corrosive environ- 
ment encountered, dictates the method of using zinc as a pro- 
tective metal, the film also shows how steel is coated with zinc 
by means of galvanizing, electrogalvanizing, spraying, painting, 
metallizing, sherardizing, and how it is protected cathodically 
by zinc anodes. 


Last, but not least, “Zinc Controls Corrosion” provides a 
fascinating insight relative to the many reasons why (a) nearly 
one-half of all the zinc consumed annually in the U.S. is used 
for the protection of iron and steel products and (b) that no 
program aimed at corrosion control can be fully effective without 
considering zinc — the protective metal. 


ST. JOSEPH LEAD CO., 250 Park Ave., New York 17 


above: Exit section of continuous galvanizing line. The 
sheet steel emerges from zinc melting pot. 


right: This scene from the film shows the galvanizing of 
hot water tanks in a bath of molten zinc. 


How to book “ZINC CONTROLS CORROSION” 


The film is available for showing — at no charge — 
before agricultural, industrial, technical and educa- 
tional groups. Prints can be borrowed from the 
American Zinc Institute, Inc., 60 East 42nd St., 


New York 17, N. Y. Booking forms can be had on 
request. 


MAY 1956 ¢« 291 





For more information, turn to Reader Service Card, Circle No. 403 


BEDEVIL COMPETITION .. . You'll show them no 
mercy when you use some of the profitable, new ideas, devel- 
opments, applications you see at the NATIONAL PLASTICS EXPO- 
SITION. It’s at New York’s new Coliseum, June 11-15. Write 
for your tickets, now. But since there are no general public 
admissions, please make requests 

on business letterhead. 


° shaping 
Bp i fl \ZS tomorrow’s 
at the new New York Coliseum products 


—_— 


e - & * 
7th National Plastics Exposition sponsored by: 
The Society of the Plastics Industry, Inc., 250 Park Avenue, New York, N. Y. 











MAKE 
PRECISION 
ALLOYS 

IN AJAX 
INDUCTION 
FURNACES 


At the Edmore, Michigan, foundry of General Electric's Carboloy 
Department, all the critical Alnico alloys are made in Ajax-Northrup 
induction furnaces. 

Electromagnetic fields stir the molten metal, rapidly distributing 
every element of the charge throughout the melt. There’s no contamina- 
tion, and scrap is almost 100% recoverable. Temperature and melting 
speed are easily controlled by varying power to the furnace. 

No wonder industry continues to choose Ajax-Northrup induction 


heat—as it has for forty years—for every type of melting installation. 
Write Ajax Electrothermic Corporation, Trenton 5, New Jersey, for details. 


Associated Companies: Ajax Electric Company—Ajax Electric Furnace Co.—Ajax Engineering Corp, 


—F 
) he 


SINCE 1916 ids E+ 


= AjAX 


INDUCTION HEATING-MELTING 


For more information, turn to teenies Service Card, Circle No. 427 
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ington, D. C., June 18 to 

In all, 40 papers on electroplat. 
ing, metal finishing and relate 
fields will be presented during th 
convention. Subjects include: pro. 
tection of molybdenum againg 
high temperature oxidation, ele. 
tro-deposits at elevated tempera. 
tures, latest progress on acceler. 
ated corrosion tests for the per. 
formance of plated coatings 
chromium plating of gun bores 
overlay plating of steel back 
aluminum lined sleeve bearings, 
improved techniques for electro. 
less nickel plating on noncondue. 
tors, and a new organo-aluminum 
chloride bath for deposition of 
aluminum. 

Program for the _ convention 
was drawn up by Abner Brenner, 
of the National Bureau of Stanéd- 
ards. 


Explore Creativity, 
Product Design 


Proceeding on the assumption 
that understanding and exercise 
will contribute to creative prob- 
lem solving, Massachusetts In- 
stitute of Technology will offer 4 
summer program in creative eng!- 
neering and product design. The 
program will be under the direc- 
tion of John E. Arnold, director 
of the Creative Engineering Labo- 
ratory. 

Among topies to be taken up in 
lectures, panel discussions and 
case studies are: the psychology 
of thinking and the influence of 
the subconscious; organized crea- 
tive techniques; inspired creativity 
and comprehensive design; blocks 
to creative activity; analysis, syn- 
thesis and evaluation; motivation 
and learning; and management of 
creative personnel. Guest lecturers 
from other schools and from it- 
dustry will participate in:the pro 
gram. 


(More News on p 294) 
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The Champion is a feather-weight van built for heavy-duty serv- tubular steel frame. Faster, more economical production was also 
ice. For extra strength Airco welding rods, Easyarc 12 and Airco achieved through the use of Airco Heliwelding equipment, cutting 
387 electrodes are used exclusively to join the tough-but-light torches and accessories. 






















4 Airco products help put new champion on the road 
=lighter by one thousand pounds! 











ption 

cise 

prob- The Dorsey Trailer Company, Elba, Alabama, assistance — and completely unbiased recom- 

: in- wanted to cut the weight of its vans by a mendations — from Airco Technical men. For 

er a ‘ ‘ ina : 2 5 P 

ngi- thousand pounds — without cutting durability Airco is the leading supplier-manufacturer of 

The or strength. An aluminum and tubular steel all kinds and every type of welding and flame 

irec- design solved the first part of the problem. The cutting processes, their controls, supplies and 

_ selection of Airco products for the all-import- accessories. Write to Airco for free literature 
ant welding job neatly took care of the rest. describing Heliwelding equipment and Airco 

pin From planning to production you can rely on _ electrodes. 

and 

logy VISIT 

- ecu ae 

rea- © BOOTH 

cks AT THE FRONTIERS OF PROGRESS YOU'LL FIND... & SSS) 

yn- ite On the west coast — 

‘ion Air Reduction Pacific Company 

of Air REDUCTION SALES COMPANY Internationally — nal 

oF A division of Air Reduction Company, Incorporated, New York 17, N. Y. wy Products Corporation 

in- | 

ro- Offices and dealers in ey Canada Limited 





most principal cities 


Products of the divisions of Air Reduction Company, Incorporated, include: AIRCO — industrial gases, welding and cutting equipment, and acetylenic chemicals * PURECO 
— carbon dioxide, liquid-solid (‘‘DRY-ICE'') * OHIO — medicce!l gases and hospital equipment * NATIONAL CARBIDE — pipeline acetylene and calcium carbide * 
COLTON — polyvinyl! acetates, alcohols, and other synthetic resins. 








For more information, turn to Reader Service Card, Circle No. 381 
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GET IH FACTS ON 
<ebP HALLO 


LONG WEARING 
LOW FRICTION 


UNIQUE (OIL-FREE) 


SELF-LUBRICATING 


EXCELLENT DURABILITY - CONSTANT 
COEFFICIENT OF FRICTION - APPLICABLE 
OVER A WIDE TEMPERATURE RANGE 
(—~450° to +700°F.) 

OPERATE DRY, OR AT HIGH SPEEDS 
SUBMERGED IN WATER, GASOLINE OR 
LIQUID GASES - NON-CONTAMINATING 
IN FOODSTUFFS - EXCELLENT FOR 
CURRENT-CARRYING BEARINGS 


GRAPHALLOY is widely used for self- 
lubricating piston rings, seal rings, 
thrust and friction washers, pump vanes. 





} jj) | 
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BRUSHES * CONTACTS 


GRAPHALLOY has high-performance 
electrical properties: low — 
noise, low and constant contact drop 

high current density, minimum wear! 


Brush Holders and Assemblies, Coin Sil- in 
ver Slip Rings and Assemblies available. 


USE OUR 40 YEARS OF DESIGN EXPERIENCE! 





xh 
Oo) 





GRAPHITE METALLIZING CORPORATION 
1010 Nepperhan Ave. > YONKERS, NEW YORK 


Cc] Pleese send date on Graphalloy Oil-Free BUSHINGS. 
Send dote on BRUSHES and CONTACTS. 





NAME & TITLE 





COMPANY 





STREET 





For more information, Circle No, 461 


294 * MATERIALS & METHODS 











industrial Designers 


Compete for Awards 

The Industrial Designers’ In- 
stitute has launched its sixth an- 
nual Design Award Program. Aim 
of the program is to give profes- 
sional recognition to industrial 
designers for noteworthy achieve- 
ments in product design and func- 
tion, with emphasis on the prac- 
tical use of appropriate materials. 

Designs submitted as evidence 
for awards must be mass pro- 
duced and nationally distributed. 
Every designer or team of design- 
ers in the field is eligible to com- 
pete. IDI defines mass production 
in these terms: “appropriate 
quantity production in any given 
field; for instance, six locomotives, 
or 100,000 radios.” 

Full details of the IDI award 
program are contained in submis- 
sion forms available from Walter 
C. Granville, Container Corp. of 
America, 38 S. Dearborn St., Chi- 
cago. Forms must be postmarked 
by May 19. 

(More News on p 296) 





Aluminum extrusion press is the 
first of a series of 2300-ton self-con- 
trolled hydraulic machines to be in- 
stalled by Lake .Erie Engineering 
Corp. Capable of extruding round 
billets of 6 to 9 in. dia and up to 30 
in. in length, as well as rectangular 
billets, at speeds up to 48 in. per min, 
this press is expected to handle 85% 
of all extrusion jobs. Fast approach 
speeds of 825 to 760 in. per min make 
possible a non-extrusion time of less 
than 20 sec. 
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Plastic Tooli, 
Materials , 


Cat Costs 
Save Tin 


in these applicatiy, 


¢ CORE BOXES. 





¢ DIE FORMED PARI 


q 
Oman « 


¢ Write for details « 


HOUGHTO) 

LABORATORIE 
INC. 

130 HOUGHTON oe 


In Canada 
HYSOL (CANADA), LTD. 


184 Laird Drive 
Leaside, Toronto 17, Ontario 


For more information, Circle No. 
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Angier Produets bond Plastic to Metal 


at Far a ington of Boston 





for these Famous Names 












Farrington’s handsome new home 
at the New England Industrial Center, 
Needham Heights, Massachusetts. 


Fame came first to our Farrington friends when they REMINGTON 
applied their automatic spring hinge to a metal case with 
snap cover for spectacles. That was back in 1904. 


Since then “Packaged by Farrington” has become a 
mark of distinction in display cases for watches, jewelry, 
fountain pens, electric shavers, playing cards, and many 
other quality products. 


As part of their rigid quality control, Farrington se- 
lects an Angier Adhesive for the sure bonding of their 
Texol®* simulated leather to thin sheet steel. Some of 
the famous products given added sales appeal by this 
packaging technique are shown here. 


*Farrington’s trade-marked name for its own simulated leather. 


Consult an Angier man early with your 
bonding problem. He represents twenty-five years 
of custom service for every adhesive need. 


Write Dept. G for Free Descriptive Brochure 


For Every Industry 


Latest developments in Adhesives for 
Honeycomb Construction, Vinyl Film Bonding 
Rubber, Latex and Resin Cements 
Pressure Sensitive Cements, Flocking Cements 


Laminants and Sealants 
Angier roducts 


Tie Coats Resin Emulsions 
120 POTTER STREET, CAMBRIDGE 42, MASS. 


Midwestern Plant: Huntington, Indiana 
1956 Angier Products, Inc. 










ancien 
PRODUCTS 4 





























For more information, turn to Reader Service Card, Circle No. 460 
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For more information, turn to Reader Service Card, Circle No. 600 


LOW COST MOLDINGS 


UNPLASTICIZED PVC 


For five years, Stokes’ continuing research and devel- 
opment program has provided industry with superior 
moldings in unplasticized polyviny! chloride. Why not 
compare our mold and part costs with other methods 
and materials when designing your next project where 


STOKES 


engineering and 
design skills are 
used in a wide 
range of custom- 
molded products 
in @ variety of 
materials. 


STOKES 


J stoxes xine tte 
Cc e OFFERS Ans. 1.0. ioe 


chemical and corrosion resistance are important? 


MOLDED specifications. 
FLUOROCARBONS 


Proven, low-cost molds and molding 


techniques of fluorocarbons allow eco- H 
nomical short and long runs for appli- Typical 
Products: 


cations beyond the physical and chemi- 
cal limits of other thermoplastic materials. 


—————- SEE OUR EXHIBIT ®@ Battery containers 
Booth #510 and accessories 
Design Engineering Show 
May 14 — 17, 1956 
Convention Hall 
Philadelphia, Penna. 


@ Chemical utensils 

@ Telephone 
equipment 

CUSTOM MOLDERS OF PLASTICS AND © Photographic 


HARD AND RESIN RUBBER MATERIALS supplies 
® Automobile parts 


Since MOLDED ® Sporting goods 
1897 STOKES PRODUCTS ® Electronic 
Div. of Electric Storage Battery Co. components 


106 Taylor Street Trenton, N. J. 
SEND TO DEPARTMENT ‘“‘E*' FOR FULL INFORMATION 














’ 


STANWOOD RETORIS <= 
ARE THE ANSWER! — 


Ars 





bath 8 “ we: 
AES e’a ‘ > a ee 
’ uJ 


Noah Webster defines the word RETORT: 
(1) To answer in kind, (2) A vessel for distilling 
or heating. 


Stanwood Retorts fit both definitions, for they 
are the answer to longer service life and lower 
cost heat treating and they are containers or 
vessels for heating parts—in fact the best. 


Extra strength and rigidity at the top and 
bottom seals. In the heating zone, high nickel- 
chromium plate of an analysis especially suitable 
for carburizing atmospheres. Result, no bulging 
—no cracking—more hours of service. Send for 
literature. 


RETORTS BASKETS CARBURIZING FIXTURES 
= BOXES 





Up 


4813 W. CORTLAND ST. CHICAGO 39, ILLINOIS 


For more information, turn to Reader Service Card, Circle No, 514 
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Steel Expansion 
Depends on Imports 


With steel capacity set ) Yise 
approximately 15 million tong jy 
the next three years, the steel jp. 
dustry is pushing developments jp 
the domestic iron ore industry ty 
offset increased dependence gy 
imports. 

Among the most important a. 
complishments of recent years js 
the commercial mining and pro. 
essing of taconite and jasper t 
make a desirable charge for blast 
furnaces. There are now three 
major ore companies, supported 
by six steel companies, working in 
the field of taconite exploitation, 

Iron ore imports totaled 26 mil- 
lion tons last year, an increase of 
48% over 1954. The post-war) 
trend toward greater iron ore in- 
ports, mostly from mines de 
veloped with U. S. financial and 
technical aid, has continued in 
each year save one during the past! 
decade. 





Jones & Laughlin Steel Corp. 


Steel boat hulls Materials suited 
for the construction of boat hulls are 
periodically scrutinized by engineers 
Reinforced plastics entered the fieli 
some time ago and seemed to be the 
ideal substitute for wood. Now, how 
ever, a much older material is receiv 
ing attention. In setting up standards 
for ruggedness and safety, the E. W. 
and A. P. DuPont Co. felt that hull 
made of high strength low-alloy ste¢ 
would best meet their serviee require 
ments. 








